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Five family groups of polecat/ferrets and one group of 
albino ferrets have been studied over a period of 5 years. 
Consistent individual differences were found to exist 
regarding the number of play attacks and play initiations 
delivered and performance in agility tests. The animals 
which showed the highest tendency to initiate play also 
showed the highest tendency to perpetuate it, attacked at 
a higher rate and spent more time out of the nest, both 
during peak activity periods and following their completion. 
The more playful anim~ls also showed a tendency to play 
together more, choice of partners being dependent on relative 
availability and playfulness of other animals. The results 
of this study suggest that in polecat/ferrets play func.tions 
mainly as a mechanism for helping develop and maintain 
social bonds between juveniles. Size (weight) was found to be 
a factor related to certain behavioural attributes which were 
closely correlated/ranked with each other, namely, play, 
exploration and agility. The heavier animals were found to 
play more, be more active and also more agile. 
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1.1 Introduction 
The aim of this study was to investigate social behaviour 
within family groups of polecat/ferrets •. Play, exploration 
and agility were the main aspects of behaviour examined. 
In particular, I wanted to determine to what extent these 
behavioural attributes were related within each group and 
also to what extent differences existed between individuals. 
As a result of this, it was hoped to be able to learn more 
about the factors that may be influencing play or are being 
influenced by it and the possible effects of this on the 
individual's success as ·an adult in the wild. 
The polecat was chosen as I thought it would be an interesting 
and relatively simple animal to study as its behaviour 
patterns are rather few and stereotyped. I considered the 
social behaviour of the polecat to be an important area of 
investigation as it has received insufficient attention in 
the past and indeed. virtually nothing is known of the 
behaviour of the polecat in the wild. During this study an 
at~empt.. was' made .to ac'hieve experimental conditions which 
compare as closely as possible with those which a group of 
young polecats would exp,erience in the, wild. I thus hope to' 
have obtained a reasonably accurate picture of social and 
.' related behaviours which occur within family groups of 
polecat/ferrets. 
In the next nine sections of the introduction I will review 
the literature relevant to the major topics that I will be 
dealing with in this thesis. 
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1.2 Review of Literature 
1.2.1 Description of play 
Social behaviour can conveniently be defined as behaviour 
'whose principal function is to influence the behaviour of 
a conspecific', (Ewer, 1968). Play is a major element of 
social behaviour and I will now describe the factors which 
characterize play and the part it ultimately plays in 
maintaining social systems. 
One aspect of play behaviour is that actions when performed 
during play are exaggerated when compared with the'manner in 
which these same actions are performed during non-play 
situations (Loizos, 1966). The mood associated with play 
appears to facilitate performance of loose ,bouncy' movements, 
especially those used for play-soliciting (Altmann, 1967~ 
Bekoff, 1972,1974), ,(see Plate 1). Movements during play 
appear to the eye to be more fluid and less staccato or 
jerky indicating muscular relaxation. The playing animals 
also wear a 'play-face' during which the mouth hangs loose 
and the eyes are wide open (Fox, 1970), (see Plate 2). 
It has been ~uggested that the exaggerated nature of play 
in various species may re'sult from changes in the duration 
of the identified actions, their rate of occurrence, or in 
their form. Certainly, if one function of play is exercise 
(Fagen, 1976) one would expect as much as possible of a 
particular system (s) (e.g. mus'cular, skeletal, cardio-
pulmonary) to be used during the activi'ty. This may be 
achieved by the animal performing a smooth series of 
exaggerated actions out of their normal functional context. 
Hill and Bekoff (1977) conclude tbat the generally relaxed 
atmosphere associated with social play most probably does 
favour the execution of exaggerated, fluid movements. 
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Plate 1 
Young polecat/ferret apparently attempting to 
promote play with Digby. 
Plate 2 
Two adult polecat/ferrets engaged in play and 
illustrating 'open mouth' which is characteristic 
of these animals when playing. 

Smith (to be published) in his review of the literature 
suggests that by structural criteria, play seems to vary 
from structurally non-random sequences marked by distinctive 
play signals and clearly differing from corresponding 
non-play sequences to sequences which merely seem to involve 
more structural variability, repetition or exaggeration of 
movement, than one might have expected. 
contagious behaviour patterns, in the form of games of tag 
and gambolling, are the easiest to recognize as play. There 
appears to be a complete breakdown in the hierarchy while 
deer are at play and their movements are very brisk and 
often exaggerated (Miller, 1975). 
The variability of play movements is' undoubtedly related to 
the locomotor skills typical of the species~ thus mink, for 
example, show neck biting, tail biting and wrestling while 
swimming (Poole, 1978). Arboreal primates such as marmosets 
may wrestle whilst hanging from the branch of a tree 
(stevenson and Poole, 1976). Thus, whilst the stereotyped 
movements which form the core of play are very'similar in 
closely related species (e.g. polecats and mink), the 
locomotor context in which the~ are set is determined by 
the locomotor repertoire of the adult animal (Poole" 1978). 
poole also draws attention to the fact that the basic 
vocabulary of mink and polecat play is sufficiently 
similar for them to be capable of playing amicably together. 
If the elements of social play behaviour observed in the 
young of Rattus 'norVegicus are compared with their adult 
equivalents, two thirds of the activities in social play 
are found to take the form of play fighting (Poole and 
Fish, 1975). Clearly, therefore, social play is for the most 
part playful aggression, as in other species of mammals, 
for example, polecats (Poole, 1966). poole and Fish also 
comment that although social play in rats does resemble 
adult fighting, those behavioural elements indicative of 
high levels of attack or fear are either absent from play 
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e.g. catalepsy, freeze, uninhibited bite, or occur much 
less frequently, e~g. crouch. In this respect rats resemble 
cattle (Brownlee, 1954) and polecats (Poole, 1966). 
Play appears to occupy an important role in the behavioural 
repertoire of many young mammals but its significance in 
terms of individual survival under natural conditions 
remains obscure (Poole, 1978). Poole argues that play has 
often been regarded as make believe adult behaviour and in 
many cases the elements of behaviour occurring in play 
bear a very close parallel to those seen in an adult or 
serious context~ 
Social play with regard to polecats takes the form of 
sequences of interaction between them.> These sequences 
may incorporate" some non-playful behaviour; but the 
termination of play is clear cut in that the animals 
separate and go their independent ways(Pool~, 1978).' Poole 
states that 'as social interactions between' polecats aged 
7 to 20 weeks are almost exclusively pl~yful and the tempo 
of play, particularly in older polekittens, is very fast) 
it is in practice, easy to decide when a play sequence 
has ended. It is common, however, for brief bouts of 
non-playful behaviour to be incorporated into play 
sequences'. 
Social play involves a great deal of locomotor activity 
in the form of chasing and fleeing which does not occur in 
serious fighting where flight normally terminates the 
interaction. It should be noted that play is the' main form 
of social behaviour which takes place between polecats and 
in young polecats is, virtually the only form of interaction. 
Other forms of social behaviour, which occur more frequently 
as the animals mature, include sniffing and general behaviour 
associated with'mating. 
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1.2.2 Definitions of play 
As yet, no criteria have been generally accepted as a 
definition of play and Poole (1978) comments that social 
play has never been very satisfactorily defined although, 
in practice, most observers are in good agreement as to 
whether or not animals are playing. Due to the lack of a 
generally acceptable definition for play I considered it 
necessary to outline what is meant by the term as used in 
relation to polecats throughout this s~udy. However, many 
previous attempts have been made to define play and I will 
first present some of these definitions and comment on them. 
, Cheney .(1978) comments that almost all observers of play 
agree that play is both difficult to define and easy to 
recognize. She states that play occurs primarily in young 
animals and usually incorporates many of, the patterns of 
behaviour used in other functional contexts. ~uch as 
exploration, locomotion, aggression and copulation. In her 
study of' baboons she defined playas those locomotor 
patterns that involve chasing or wrestling. In my study I 
have specifically used the word 'play' to refer to Rough-
and-Tumble play wrestling encounters, where close body 
contact is involved, with the exclusion of chasing. However, 
I consider Cheney's definition, whereby chasing is also 
included under the heading of play, to be accep~able. 
Bekoff (1972) has defined social play to be that behaviour 
which is performed during. social interactions in which there 
is a decrease in social distance between the interactants 
and no evidence of social investigation or of agonistic 
(offensive or d~fensiv~) or passive-~ubmissive behaviours 
on the part of the members of a dyad (triad etc.), although 
these actions may occur as derived acts during play. This 
definition is rather 'loose as it also includes other forms 
of social behaviour other than play, such as grooming and 
is not particularly adequate as a definition of play. 
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Loizos (1966) states that the inefficient behaviour' of 
young animals is often called play when actually the animal 
may be performing at the maximum efficiency for its level 
of development. That is, young animals will often move in a 
rather unco-ordinated fashion, related to their stage of 
development, this often being mistaken for play. This 
comment by Loizos would seem to imply a less than acceptable 
ability on the part of some observers to recognize playas 
such and indeed confusing it with the normal behaviour of a 
young poorly co-ordinated animal. 
Poole (1978) states that in human terms, play is behaviour 
carried out by young individuals \'lhich lacks an obvious 
goal and is not therefore concerned with the individual's 
immediate survival.With regard to polecats Poole does not 
attempt to define play but instead lists some of its 
attributes. He states that play, in polecats, has no obvious 
function and involves jerky bouncing movements, inhibited 
attacks and clumsy movements which appear to be generated 
by a reduced muscle tone. Poole considers play fighting to 
be quite distinct from serious (uninhibited) fighting 
because the two types of behaviour occur at different times 
in the animal's development.He also states that play figh~ing 
occurs in immature individuals aged 7 to 21 ·weeks whereas 
uninhibited fighting, which occurs almost exclusively in 
males, develops when the animals reach sexual' maturity at 
the age of 7 to 8 months. In the polecat then, the period 
of time when extensive play activity occurs is limited to 
the early part of the animal's life and can be very clearly 
distinguished from aggressive behaviour. 
For the purpose of thei~ investigation of playful behaviour 
, , 
in Rattus 'norVegicus and Mus 'musculus, Poole and Fish (1975) 
defined playas apparently goal-less behaviour in which 
movements were energetic and exaggerated. This was 
particularly noticeable if the play behaviour pattern of 
the young animals was compared with the nearest equivalent 
form of adult behaviour, performed in the usual context. 
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Miller (1975), working on play in deer, uses the term play 
to classify activities that seemingly could not be of 
immediate contribution to the survival of animals engaged 
in .them. As there is no generally accepted definition of 
play Miller has termed those activities which meet all.of 
the following conditions as play: (1) occur abruptly, 
(2) are short-lived, (3) are out of context with immediately 
prior and subsequent behaviour, (4) have no immediate 
physiological benefits, (5) are not true aggression or a 
sexual act and (6) cannot be perceived as any form of 
serious behaviour. 
I would agree with the views of Biben, Miller and Poole, 
that play generally occurs when nothing of importance is 
happening, as I also observed play to take place only on . 
occasions when alternative situations, more orientated 
towards survival, did not present themselves.For instance, 
. 
introduction of food or a novel stimulus resulted in the 
almost immediate cessation of play and unusual sounds 
precipitated a sudden rush for cover. The overall , 
implication then is that play would appear to occur with 
no apparent immediate gain to the animal concerned. 
From my observations on polecats I would conclude that 
play is an easily recognised form of behaviour, is 
apparently goal-less, takes place only when more important 
activities more immediately orientated towards survival 
do not require attention, would seem to serve no function 
when considered on a short-term basis and occurs almost 
exclusively in young animals. 
1.2.3 Playas a 'short-term 'low priority 'activity 
It has often been suggested and has indeed been mentioned 
amongst the definitions of play, that play is low on the 
list of priorities and hence not an essential element of 
behaviour geared to the immediate survival of the animal 
as an individual, but may have more of a long-term benefit, 
regarding survival. It must presumably serve some adaptive 
function, however, as it has been continuously selected for 
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in' the evolutionary process and would otherw'ise not still 
persist today. 
There is various evidence to support the above initial 
obiervation. Bekoff (1972) comments that play is almost 
always observed when the more immediate physiological 
drives of the infant' (or adult) have been satisfied. I 
would support the idea that play is low on the list of 
priorities as I never observed it to take place when food 
or novel stimuli were present. Sudden noises or potentially 
fearful situations also produced an immediate cessation of 
play, accompanied' sometimes by the attention response 
and/or flight to the nea~es~ cover. 
Bekoff and Byers (1980) also co~~ent that play is a 
fascinating activity from an evolutionary point of view 
because it often involves risks and a substantial energy 
outlay, but appears to confer no immediate beneficial 
results upon the player. They assume that play would have 
been eliminated, or never would have evolved, unless it 
had beri~ficial results that outw~ighed its di~advaritages. 
Th~y feel that this ar~ument is especially' true for young 
mammals, who must devote a large amount of energy towards 
growth and proportionally more ener~ythari'adults towards 
thermoregulation. Also~ young animals are in the worst 
possible position for superfluous' energy expenditures, 
but they play more than other age groups. 
There is a risk of physical' injury in play and since they' 
are pre-reproductive, young mammals could be expected to 
ta~e as few unnecessary risks as possible. However, some 
regularly take ~isks in play and Symons '(1978) found that 
Rhesus monkeys only fell from trees during play. Considering 
the physical risk~ involved in play it would seem likely 
that play confers substantial advantages upon the player. 
Symons has come to the same conclusion as Bekoff and Byers 
(1980), that if play were not functional, animals that 
played would be at a selective disadvantage compared to 
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non-playing animals that husbanded their resources, used 
their time more profitably, and avoided the inevitable risks 
of injury and exposure to predators. 
It has also been proposed quite frequently that the reason 
why play is observed more in infants than in adults is 
because infants are not responsible for satisfying the 
various physiological requirements of development (Millar, 
1968). Work done by Berman (1977) on captive monkeys showed 
that as the animals have to spend less time foraging for 
food, th~y spend more time resting and socializing than their 
wild counterparts. Activities such as swimming may therefore 
occur more frequently and elaborately, but are not likely to 
differ essentially in form. 
Miller (1975), when working with deer, found that play 
periods were greatest during the summer periods when the 
deer's energy budget is most favourable. Also, the energy 
demands of play activities are considered to be such that 
only animals with an abundance of food can play (Altmann, 
1959). My observations also showed that play took place at 
a time of year when day length and temperature were 
relatively high and also corresponded to a time in the wild 
when food would be most plentiful. This would also seem to 
imply a conservation of energy, play taking place only when 
energy conservation is not at a premium. 
1.2.4 Possible functions of play 
Bekoff .and Byers (1980) consider the term'function'to mean 
the specific consequences of a behavi6ur pattern that have 
resulted in its fixation in a species' repertoire by 
natural selection. Many theories have been postulated 
regarding the function of play. I will now discuss a few 
of the more prominent theories and consider their respective 
points in view of the observations made during this study. 
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1.2.4.1 Practice for later life 
One theory which has commonly been proposed is that play 
in the juvenile stage serves as practice for prey-catching 
behaviour as an adult. However, there is little evidence to 
support this theory. For instance, Poole (1978) when relating 
play behaviour to that seen in other contexts, states that 
superficially the play of polecats appears to relate most 
readily to adult uninhibited fighting and predatory 
behaviour, but that a detailed examination indicates that 
the closer parallel is with the former. 
Poole and Fish (1976) also comment that play in juvenile 
rats appears to resemble adult aggression in its more 
frequent occurrence in males and that their data are in 
agreement with the hypothesis that roles in play tend to 
reflect those shown in later adult life. They emphasize, 
however, that this must not be regarded as implying that 
playful aggression is a form of practice for adult fighting 
(Poole, 1966; Fox, 1969; Loizos, 1966; Welker, 1971). 
Welker (1971) also concluded, in a detailed review of the 
literature, that the practice function of play has not been 
verified. 
Poole (1966) observed that in polecats the patterns 
.involved in aggressive behaviour are stereotyped and 
unmodified by experience, and Fox (1969) demonstrated 
that infant coyotes, when given their first prey-killing 
session with· live rats, will go through a ritualized prey-
killing sequence without ever having played (with con-
specifics or dead rats). Also, the results obtained by 
Vincent and Bekoff (1978) with coyotes indicated that prior 
play and agonistic experience had virtually no effect on 
later predatory success. Also, there was no relationship 
between an individual's social rank and it's prey-killing 
ability. They concluded that while the experience gained 
from play may be important in. later life, the idea that 
play will be needed, although frequently suggested as a 
major function of play, is not well-supported both in their 
study and others. 
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Rasa (1973) working on dwarf mongooses, has written that 
variations in the play repertoire of various carnivores may 
be attributed directly to disparities found in true prey 
capture, but that the results of her study indicate that 
what is done in play is no~ correlated with success in 
. 
initial prey-killing. However, it is possible that play 
experience may be useful for increasing the facility or 
co-ordination with which the prey-killing sequence is 
performed (Leyhausen, 19651 Rasa, 1973), due to general 
exercise that is provided by play (Fagen, 1976). Leyhausen 
has reported that the threshold excitation for killing in 
felids depends on the presence of conspecifics. 
Rasa (1973) also found that with isolated and pair-raised 
mongooses (regarding killing of prey and orientation of bite) 
better orientation was found with the pair-raised animals. 
A similar difference in prey-killing ability between isolates 
and pair-raised animals has been described for the polecat by 
Eibl-Eibesfeldt (1956) who attributes the increase in 
efficiency of the pair-raised individuals to an increase in 
dexterity brought about by aggressive play between litter-
mates. This view of'Eibl-Eibesfeldt would seem to agree with 
that of Vincent and Bekoff (1978), namely that play at an 
early age with conspecifics may have an indirect influence on 
prey-catching ability in later life, by affecting co-ordination 
of the prey-killing sequence and general dexterity. 
1.2.4.2 The possibility of play functioning as a means of 
increasing the animal's knowledge of its environment 
Play may also function, hand-in-hand with non-social 
exploratory behaviour, to increase the amount of information 
acquired by an animal regarding its environment and thus make 
it better prepared for sudden eventualities which may decrease 
its survival chances. 
Miller (1975), on the basis of studies carried out on Black-
tailed deer, considers that much of play results in the deer 
learning more about their environment and developing their 
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skills of flight. He continues that play activity such as 
jumping over logs, twisting and jumping, or dodging other 
animals would increase survival among deer by speeding up 
their reaction to fear stimuli and by developing their 
awareness of surroundings. The lack of familiarity of 
surrounding objects may elicit a response in the form of 
contagious play activities which possibly would be reiterated 
because of the pleasure derived from them. Miller argues, 
therefore, that there may be an element of self-reward in 
play. He also considers, though does not produce evidence to 
support the suggestion, that for the newborn (deer) fawn, any 
form of exploratory behaviour that results in its becoming 
better acquainted with the surroundings should. increase its 
chances of survival in later life. Such exploratory behaviour 
often takes the form of play. 
1.2.4.3 Solitary play and its possible function 
Solitary play by definition, is play which is observed in 
individuals who either play alone or with inanimate objects, 
in situations where other animals are often present. 
According to Biben (1979), solitary play often appears to be 
a substitute for social play. Bekoff (1972) also comments 
that it has been demonstrated that self-directed play (e.g. 
tail-chasing) may serve as a substitute for social play when 
the possibility for social play is blocked e.g. when one 
animal is intolerant of the proximity of its partner (coyotes) 
or when one animal is either totally withdrawn (inactive) 
(beagles and wolves) or submissive (coyote-beagle hybrids 
. and wolf-male-mute hybrids). Bekoff then, observed solitary 
play in dogs in situations where social play was thwarted by 
non-responsive companions. In infant canids, the amount of 
self play seems to depend almost entirely on the desire of 
other available individuals to engage in play, regardless of 
species (Bekoff and Byers, 1980). 
Solitary play takes similar forms in different animals. In 
lambs, gambolling can readily be observed. Gambols are stiff-
legged jumping motions during which the body and head are 
commonly 'twisted repeatedly (Sachs and Harris, 1978). In 
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polecats, solitary play takes the form of either leaping in 
J ' 
the air with all four feet off the ground and twisting the 
body from side to side at the same .time (in a manner not 
dissimilar to the gambolling of lambs), or play with an 
inanimate object such as a small bush or twig. Occasionally, 
, . 
apparent incidences of solitary play' in polecats are seen to 
serve as a signal to another animal that play was intended 
or desired. In these instances, the solitary play often 
precedes an attack on the animal in front of whom it had 
been performed and, performed in this context, solitary play 
is in effect a form of social play. 
Poole and Fish (1975) observed solitary,play in mice which 
resembles that of rats and takes the form of rapid running 
and jumping. In both rats and Columbian ground squirrels 
(Steiner, 1971) such behaviour frequently precedes social 
play and seems to be indicative of a playful mood. Poole 
and Fish also found that two rats frequently indulged in 
solitary play simultaneously, after which they played 
socially. They report that this indicates that solitary 
play may have a metacommunicatory (play-signalling) function 
(Bateson, 1955) in rats, but that such a function appears to 
be lacking in mice and there is no evidence that solitary 
play in an individual mouse may elicit solitary play in 
others. Play is a contagious activity, and perhaps play 
signals in a wider variety of mammals function in stimula-
ting play in individuals other than the signaller, (Bekoff 
and Byers, 1980). 
Poole and Fish comment that the positive correlation found 
to exist between the incidence of social and solitary play 
in rats m~kes it possible to describe one individual as being 
generally more playful than another. Poole and Fish say that 
these conditions would appear to justify the adoption of a 
concept of playfulness. 
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1.2.4.4 Function of play in the formation and maintenance 
of social bonds and skills 
Bekoff (1972) comments that play exposes the animal to 
conspecifics and inanimate objects in its environment (like 
exploratory behaviour) and therefore experience about the 
socio-environmental milieu may be gained. This is a straigh~­
forward observation concerning a possible function of play 
and-one which appears to be self-evident. 
It is likely then, that play, which provides an opportunity 
for immatures to interact regularly with individuals outside 
their immediate families, contributes to the development of 
social relationships. Play permits an individual to test the 
behaviour of others, to learn about the consequences of his 
behaviour on others, and to modify his behaviour on the basis 
of inference from the reactions of others (Cheney, 1978). 
Other workers involved in the study of social play have 
described playas having a socializing function (e.g. Jolly, 
1972; poirier and Smith, 1974) ,being concerned with the 
acquisition of social skills or playing a role~inthe 
formation of social bonds between individuals in a social 
group. I would suggest that any form of social interaction 
apart from play, such as neck-licking in polecats, would 
( 
serve the same purpose in acting to develop and maintain 
social bonds, but that this function of play is not to be 
underestimated. Indeed,in animals who tend normally to be 
very aggressive, this purported function of play would serve 
a very valuable purpose by reducing the amount of hostility 
displayed by conspecifics towards each other. 
Jay (1965) considers that learning and expression of certain 
social gestures and postures during play in young animals may 
serve subsequently to inhibit aggression and thus make 
possible the formation of stable group hierarchies. Cheney 
(1978) also comments that if play does enable immatures to 
learn about the qualities of their social environm~nt, play 
with animals at a similar stage of 'development may provide 
the maximum opp~rtunity for making social comparisons and 
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for testing eac~ others relative abilities. 
The most clearly stated socialization hypothesis is that 
which proposes play to be a mechanism through which social 
attachments are formed and social bonds strengthened and 
maintained (Bekoff, 1977,1979; Watson, 1973; Wilson, 1973, 
1974).Also in species in which play occurs in high freq~en-' 
cies among young individuals, there may be a cumulative 
effect that may reduce and delay the tendency for dispersal 
(Barash, 1974; Bekoff, 1977). Bekoff and Byers (1980) also 
comment that observations made on the cumulative effects of 
early play experience and the fact that play may account for 
a substantial portion of a young animal's active social 
interactions, suggest that play may function ~s a mechanism 
through which social bonds are formed and maintained and 
thus, cohesive adult social organization established. 
Also the ,ability to recognize kin and show later preference 
towards these individuals may develop simply through early 
experience and sustained preference for familiar individuals 
(Bekoff, 1972). It is also possible that kin recognition may 
be based on some innate ability to recognize related 
individuals that may be subsequently augmented by play 
(Bekoff and Byers, 1980). Berman (1977) fr~m her work with 
monkeys, also thinks it possible that the opportunities for 
social experience which arise in play,whether with th~ play 
partner or with others who interfere, are important in 
establishing the individual's future patterns of interactions 
in the social network. 
Gilbert (1968), when studying the behaviour of fallow deer, 
observed that the most striking effect of hand rearing 
(without social experience) is the cleavage of the social 
bond between the fawn and its own kind. The elements that 
are essential for herd organization, the cohesion of 
individuals and the awareness of slight changes in mood by 
exchange of signals, have been disintegrated. 
Baenninger (1967) discusses the effects of social deprivation 
in rats and states that the absence of social stimuli did 
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not promote the development of any non-social behaviour in 
any isolated subject. On the contrary, presence of social 
stimuli prevented the development of two non-social 
behaviours,pawing behaviour and tail manipulation, in some 
grouped subjects.Mason (1960) wrote that normal communicative 
skills are acquired during early social interaction, and the 
marked impairment in social ability exhibited by socially 
deprived monkeys may be due in part, to a lack of opportunity 
to develop communicative skills which facilitate social 
interaction. 
The general view shared by Gilbert, Baenninger and Hason is 
therefore that the deprivation of play may result in an 
abnormal behavioural repertoire, which often persists into 
adulthood with far-reaching effects on the ease with which 
social interactions are achieved. 
Poole states that as "an active energy-consuming ,form of 
behaviour, social play would be expected to make a consider-
able contribution to the animal's survival, since it 
presumably has been favoured by natural selection. He 
continues with 'perhaps the most plausible suggestion for 
its function is that it reinforces amicable relationships 
between juvenile members of a social group, this explanation 
being compatible with its decrease at the time of the break 
up of the litter in polecats and cats'. The apparently 
self-rewarding nature of social play is also compatible with 
this view. 
1.2.5 Social organization 
As this study included an examination of the social 
organization of the polecat, it was considered relevant to 
examine also the social organization of other species of 
carnivore, in particular the relationship between the rate 
of maturation of the young, the amount of playful behaviour 
displayed and the age at which dispersal takes place. 
The limited time span during which a family of animals of a 
particular species exist together as a group is dependent 
16 
upon the rate of maturation of the young. This is illustrated 
by the African Dwarf mongoose which lives permanently as a 
family group (Rasa, 1973). This is necessary for the 
satisfactory rearing of the young, which take a long time 
to mature and thus cannot be left to fend for themselves at 
an early age. However, as the mongoose is a predator on small 
insect and vertebrate prey, this could have its disadvantages 
since a large area requires to be searched to provide 
sufficient nourishment for a group of 12 or more animals. An 
inability to vary the basic prey-killing techniques with 
regard to mammals has probably restricted the size of the 
prey capable of being captured by the mongoose. Group life 
in this animal is thought to be an adaptation to the slow 
maturation of the young which are still relatively inefficient 
in killing large prey at the age of 18 months (Hendrichs, 
1972). 
Regarding different degrees of social organization which 
exist amongst species, 'a comparison was made between the 
bush dog and the maned wolf by Kleiman (1972). The bush dog 
appears to be a highly social species while the maned wolf, 
on the otper hand, shows less 'tolerance. Most of the 
differences in behaViour between the bush dog and the maned 
wolf can be explained as specific adaptations to a particular 
ecological niche. The maned wolf is a large predator that 
mainly hunts small game in a relatively open region with long 
grass. Since this species exploits prey of limited size, 
pack hunting is unnecessary and individuals can 'exist at a 
thin density and remain solitary or paired. By ,contrast, 
the bush dog is a small predator feeding on prey that are 
large relative to its own size. Thus, Kleiman states that 
pack hunting has evolved as a more efficient method of 
hunting, and with it, increased sociality. 
The degree of aggressive behaviour displayed in early life 
by different species can indicate the type of social 
structure which exists in adult life. For instance, it has 
been observed that captive red foxes (Fox, 1969) coyotes 
(Silver and Silver, 1969~ Bekoff, 1972) and male Richardson's 
ground squirrels (Sheppard and Yoshida, 1971) display 
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agonistic behaviour in an aggressive context very early in 
life, and that these animals are known to disperse in 
natural populations (Burrows, 1968; Yeaton, 1972). With 
polecats, the frequenc'y of play decreases as maturity 
approaches, and increased aggression is followed by dispersal 
of the young in the autumn, shortly after weaning has taken 
place. 
Species which display a large amount of play in early life, 
which continues for a lengthy period, tend to be more social 
generally. For instance, wolves and beagles show more playful 
behaviour than do coyotes or red foxes during the first 5 
weeks of life and with respect to wolves, this could be 
correlated with their pack-type existence in natural 
populations, in which stable hierarchies and the maintenance 
of learned social affinities are essential for group-
co-ordinated activities (Etkin, 1964; Bekoff, 1972). 
Similarly, in a study carried out on ferrets (Lazar, 1974) 
46-day-old kittens' initially approached one another, which 
helps them maintain contact and thus, might minimize their 
dispersal in' the wild. This, according to Lazar, plus their 
special relationship with the nest area, would keep them in 
th'eir burrows. In contrast, 94-day-old kittens tended to 
withdraw from one another and this, in part, might contribute 
to their dispersal. Similar relationships of 62-day-old 
kittens were intermediate. 
Different species can thus be seen to exhibit varying 
amounts of play in early life which would seem to be 
directly related to the rate of maturation of the young and 
the time that the young spend together prior to separation, 
in those species where the adults are solitary. 
1.2.6 Individual differences within groups of animals 
Individual differences between littermates regarding various 
behavioural attributes have been observed in many species. 
For instance, Vincent and Bekoff (1978) comment that 
individual differences exist in a variety of behaviour 
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patterns within and between, for example, wolf (FOX, 1972) 
and coyote litters (Bekoff, 1977b). In fact, felids also 
show individual variability in response to the first 
presentation of live prey (Leyhausen, 1965). Also, Nash 
(1978) talks about individual differences between mother-
infant baboon pairs being marked. Nash also postulates 
that such differences in infant experiences would lead to 
the marked differences in personalities ·observable in adult 
baboons. Also, individual differences in the amount of play 
exhibited by the baboons in any month were large. 
In addition,Svendsen (1974), working on marmots, found that 
each animal has a behavioural profile which affects not only 
its relationship with other marmots, but also the spatial 
distribution and population dynamics of marmots.Klopfer and 
Klopfer (1977) working with goats comment that individual 
differences in temperament persist among animals reared in 
identical environments and they consider that these differ-
ences could be heritable. In·fact, the intra-litter differ-
ences in the size and behaviour of the kids are as great as 
inter-litter differences. The pooled result for the three 
seasons of study (N=40) showed the heavier goat kid to be 
more vigorous in 25 instances, the lighter so in nine. 
Poole and FiSh. (1975), working on rats, conclude that very 
considerable individual differences in playfulness exist. 
The above-mentioned work suggests that individual differen-
ces can be expected to be found within a litter of animals, 
regardless of the species and will be found amongst various 
behaviours including play. 
1.2.7 Preference within play 
In many instances apparent. preferences have been displayed 
by individuals within groups of animals regarding play 
partners. For example, Vaitl et al. (1978) found that group-
living monkeys strongly preferred familiar animals to 
strangers,regardless of sex and like-sex to opposite-sex 
familiars. This is only to be expected though, as general 
amiability is always seen to exist more strongly within 
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group members than between strangers. Cheney (1978), 
working on baboons,comments that it is possible that 
maturational differences, independent of other social 
factors, may result in preferences for play partners of 
similar age and sex. 
There is some indication that the response of an animal in 
previous encounters may influence its chances of being 
approached at a later date. For instance, Le Boeuf '(1967) 
working on dogs, found that the response of one male to 
another was dependent in part on which one had previously 
retreated in an aggressive encounter with the other. The 
submissive male in these stereotyped encounters was 
frequently visited, but he himself rarely approached others. 
Members of a pair sympathetic to each other made frequent 
• 
contacts of long duration and showed no aggression towards 
each other. Preference has been considered here in an 
aggressive context but the response-dependency factor is 
still worthy of consideration. 
Poole'and Fish (1975) found that in single-sex litters of 
rats (one all female, two all male), it was apparent that 
the amount of time spent in play with different littermates 
differed significantly. They found that each rat tends to 
have a partner with which it spends significantly more time 
playing, as compared with its other partners and also that 
the more playful rats tend to play together. Poole and Fish 
also found that the responsiveness'of the partner appears 
to be a most important factor in sustaining play. Some rats 
were consistently unresponsive to play soliciting and this 
restricted the sequence of behaviour possible to their 
partners even if these were normally very playful individuals. 
This confirmed their earlier findings that whereas some 
behavioural elements in play were relatively spontaneous, 
others were to a much greater degree, response-dependent. 
Gentry (1974) observed that playful individuals (in this 
case Stellar sea lions), interacted more frequently with 
one another than with other individuals and of course this 
was also found to be true in rats (Poole and Fish, 1975). 
In neither case, however, was there definite evidence that 
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the animals were exercising a specific preference for a 
p~rticular partner. 
1.2.8 Relationship between body weight and behavioural 
attributes 
Many workers have found a significant correlation to exist 
between the body weight of individual animals and certain 
behavioural attributes, or social ranking. For example, 
Grant (1973), working on kangaroos, states that the largest 
animals were found to be the most dominant. Also, a 
significant correlation between social rank and live weight 
was reported by Schein and Fohrman (1955): Guhl and Atkeson 
(1959): Bouissou (1964) amongst others. Bouissou (1972) 
produced results which clearly indicate the importance of 
physical factors in determining the social rank of domestic 
cattle. However, in this instance, horns were found to be 
of major importance in the determination of dominance-
submission relationships in newly constituted social groups 
of heifers, while body weight differences were only of 
secondary importance. 
Boreman and Price (1972) found correlations between body 
weight and cross-strain dominance scores in half of the 
replications of both spontaneous and competitive inter-
actions in rats. Brenner and Gaetano (1978) also found that 
body weight in chipmunks was a significant factor determining 
dominance in,both populations and paired individuals. In 
fact, chipmunks establish a linear hierarchy with the 
largest individuals being dominant. Brenner and Gaetano 
found in fact that in chipmunks a significant inverse 
linear relationship existed between changes in body weight 
and social rank. 
Dunford (1977) working on squirrels found that dominance 
within each sex seemed to be determined by the ages and, 
among males at least, the relative weights of the squirrels 
involved. While Wood (1977) working on cows found that age 
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and body weight were positively related to the giving of 
social grooming, as were age, body weight, milk weight, and 
milking order to the amount of social grooming received. 
Also, Klopfer and Klopfer (1977) working on goats, 
demonstrated a relationship between body weight and activity, 
whereby the heavier goat was found to be generally the more 
vigorous. 
The findings of the above workers show that body weight 
would appear to be an important factor, at least in 
determining the position of individuals within a social 
order and possibly is also related to the level of activity 
displayed by each animal. 
1.2.9 The effect of litter size on the rate of development 
of the young following birth 
There are several factors which influence the rate of 
development of the young following birth and these vary 
depending upon the size of the litter involved. For instance, 
Kumareson, Anderson and Turner (1967) have shown in rats 
that total milk yield and litter weight gain is directly 
related to litter size, but milk yield per pup is inversely 
related to litter size. Also, Grota (1973) found that 
maternal behaviour in the presence of newborn pups is 
determined by the age and size of the litter independent of 
parity of the mother, previous experience with different 
sized litters, and the number of days after delivery the 
measurements are taken. 
Elwood and Broom (1978) working with family groups of gerbils 
report that the activities of both parents are influenced 
by litter size; some activities e.g. sniffing pups, being 
performed the most with lar~e litters, but others,e.g. 
nest-building, being performed the most with small litters. 
Pups from litters of three show the fastest behavioural 
and physical development. Elwood and Broom also mention 
that many studies, show that the development of young rodents 
is affected by their social environment, such influence 
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possibly resulting from •••• varying litter size. 
Seitz (1954, 1958) suggested that differences in the 
maternal behaviour of rats with different litter sizes may 
be due to excessive fatigue induced by large litters. 
However, Elwood and Broom feel that it is more likely that, 
instead of being fatigued, the female is disturbed by a 
large litter. 
Variation in the level of maternal care received by different 
litters is of great importance in influencing the develop-
ment of the individuals concerned. When maternal behaviour 
is altered for any reason, a young rodent will be subjected 
to several environmental changes. The temperature may drop 
if the female spends more time off the nest, and the amount 
of milk obtained by each pup may change. The time during 
which growing young are at homeothermic temperatures is 
particularly significant because body temperature likely 
influences growth rate and may affect other aspects of 
development. The mother may also influence the amount of 
interaction between pups and the amount of tactile 
stimulation she provides may vary (Elwood and Brown,1978). 
Previous studies on the effects of litter size on maternal 
behaviour have concluded that small litters gain more 
maternal attention than do large litters (Seitz, 1954,1958~ 
Grota and Ader, 1969). However, the study carried out by 
Elwood and Brown on gerbils causes them to conclude that 
pups in small litters are not necessarily better off than 
pups in large litters and that in fact there seems to be an 
optimum litter size for pup development. 
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2.1 The Polecat: A Natural History 
2.1.1 Origin 
The polecat (Mustela putorius) (see Plates 3,4,7,14), 
would appear to be an older species than the weasel ,or 
stoat. It has apparently not been fqund fossilized in 
either Scotland or Ireland. However, polecats are thought 
to have existed in Scotland at a time when they were 
prevalent in most areas in England (prior to extensive 
game-keeping action) • 
The polecat is also· represented by a closely allied form 
in North America, namely, the Black-footed ferret. At some 
unknown period it, or an allied species, was domesticated 
either in North Africa, Spain or Italy (Bekoff, 1972). The 
ferret (Mustela furo) (see Plates 10,13), which is often 
referred to as a domestic polecat has been in use for 
thousands of years as an invaluable aid for rabbit catching. 
The common type of ferret is usually an albino, yellowish-
white in colour, with pink eyes. The exact origin of the 
ferret is not known though it shares common features with 
both the European polecat and the steppe polecat (Mustela 
eversmanni) (Ashton and Thompson, 1955). 
The polecat and ferret cannot be considered to be two· 
separate species and will readily interbreed to produce 
fertile hybrids (Pitt, 1921), commonly referred· to as 
polecat/ferrets (see Plates 5,6), which has given rise to 
a complete spectrum of colours intermediate between the two 
extremes. 
2.1.2 Distinction between polecats and ferrets 
Attempts have been made to draw distinctions (both physical 
and behavioural) between the polecat and the ferret 
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Plate 3 
Wild polecat climbing vertically positioned wire 
mesh • 
Plate 4 
Wild polecat with head buried in a pile of straw. 

Plate 5 
Polecat/ferret ambling through simulated natural 
environment (enclosure). 
\ 
Plate 6 
Female polecat/ferret (Moffit) demonstrating ability 
to climb. 

Plate 7 
Wild polecat in enclosure beside house. 
'Plate 8 
Animal entering house within enclosure. 

Plate 9 
Young polecat/ferret emerging from burrow dug in 
enclosure. 
'Plate '10 
Digby (cream ferret) and others , demonstrating 
reluctance to swim. 
• 

(including the dark polecat/ferret) to aid identification. 
A behavioural study concerning habituation to nOise. was 
carried out by Poole (1972), (see Section 2.2.1). 
One ,of the most reported physical differences between 
polecats and ferrets is that the postorbital region of the 
skull is constricted into a narrow waist in the ferret, 
whereas in the polecat this region is comparatively broad. 
It has been suggested that these differences could largely 
result from a difference .in diet. The wild polecat survives 
mainly on small vertebrates, while domestic ferrets are 
often fed on a diet of bread and milk. In the ferret fed on 
a soft diet, the jaw muscles are not used so vigorously and 
consequently do not mould the growing skull to the same 
extent as in wild animals of the same species. However, more 
recent examinations of skulls of ferrets, polecat/ferrets 
and wild polecats, show that they can have similar post-
orbital constrictions. It is possible then that the waist 
of the skull may be, in part at least, a genetic character, 
and not merely the result of the quality of the diet 
during youth, and the variation found in the ferret may be 
the result of interbreeding by the broad and narrow waist 
races, (Harrison-Matthews, 1952). 
The ferret is classified by Zeuner (1963) as a pest 
destroyer 1 it is normally kept in confinement but liberated 
in the field to hunt down the animal which it is sought 
to kill. Ferrets therefore, are usually easy to handle 
and they.must not be too qUick or nervous or they may be 
difficult to recap~ure. By comparison, the polecat is quick, 
nerv.ous and easily frightened (Poole, 1972). My acquisition 
of a wild polecat confirmed these differences, contrasting 
qUite sharply the differences in reaction levels and 
general sensitivity of the two types of animal. 
2.1.3 Distribution 
In the past, distribution of the polecat in England was 
considerably reduced, owing to trapping and poisoning. 
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However, during recent years, the Ministry of Agriculture 
has made a concerted effort to encourage the use of live 
traps, particularly by gamekeepers, their reserves contain~ 
ing a plentiful supply of live, captive food which tends to 
attract the likes of mink and polecat. Also, there is 
evidence that the polecat is becoming more numerous and in 
recent years polecats have been caught in live traps in 
Shropshire, at least in the area of Shrewsbury (personal 
observation). A group of feral ferrets has also been 
observed living in the vicinity of Cavedale, Castleton, 
Derbyshir~ (personal communication). 
2.1.4 Habitat 
Polecats often take possession of the holes dug by foxes 
or rabbits. However, they can excavate their own burrows 
and in my experience digging was a fairly frequent pastime 
of the animals, to such an extent that elaborate measures 
had to be taken to' ensure that burrowing out of their 
enclosur,e' was not possible • Polecats will also often hide 
in the crevices of rocks and in disused buildings, frequent-
ly approaching buildings occupied by man. 
Like most mammals, polecats are able to swim; their ability 
to do so probably varies from one individual to another as 
some appear reluctant to enter the water. They use their 
fore paws for swimnling and steer with their hind paws, 
(Poole, 1970). Polecats, unlike mink who treat water as a 
three~dimensional medium~ tend ,to swim across the surface 
of the water. However, they will often avoid even this and 
tend to dip their heads only under the water in a circling 
movement when searching for food dropped into the water for 
observational purposes. At the same time they will cling to 
a support with their hind feet to avoid getting wet (see 
plate 10). 
2.1.5 Diet 
Earlier writers 'state that the polecat will catch frogs and 
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toads and bite them through the brain in a manner sufficient 
to paralyse but not to kill them, and that these half-living 
amphibians are then transferred to its nest, to serve as 
provender for the young. The polecat will devour all small 
mammals, birds and snakes, lizards, frogs, fish and eggs 
and will also readily devour earthworms. 
2.1.6 Reproductive cycle 
The female polecat apparently only breeds once a year, in 
Mayor the beginning of June, making her nest in a rabbit 
burrow or in the crevices of rocks, or any hole or corner 
more or less concealed by stones or brushwood (Johnston, 1903). 
The number of young,according to Johnston, ranges from four 
to six, though reports vary considerably regarding litter 
numbers. The young are born blind·and there are three (and 
sometimes four) pairs of ventral mammae in the female. In 
polecat/ferrets seven nipples are often present, the lower 
one being ~laced on its own (personal observation), while in 
ferrets there are usually four pairs, with occasionally an 
odd one, making nine in all. 
2.1.7 Agility 
Johnston (1903) states that polecats care little for 
climbing trees. This could possibly be due to the lack of 
retractile claws possessed by the more agile cat. However, 
climbing of vertical (and even, for short distances, 
h?rizontal) wire netting expanses, is achieved easily and 
without hesitancy (see Plate 3). In actual fact, the wild 
polecat in my possession had entered a game-keeping area 
and subsequently been trapped after scaling a 305 em-high 
fence made of wire netting. 
2.1.8 Daily rhythm 
The polecat is more nocturnal in its habit than the marten, 
but this is rather due to an avoidance of man than to 
dislike of daylight. During the observations I made of a 
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wild female polecat, the behaviour most worthy of note was 
the daily rhythm of the animal and its habituation to noise. 
In August, 1979 (the time of capture), and for several months 
afterwards, the animal was very seldom observed out of its 
nest during the daylight hours. She. also chose to inhabit 
the shallow area underneath the living quarters provided, 
rather than the quarters themselves~ apparently because the 
smaller space afforded a greater sense of security. If the 
animal was disturbed suddenly, it would bury its head under 
the straw (see Plate 4). Any food put in the enclosure 
during daylignt hours remained untouched until dusk when the 
animal would emerge from her nest, devour the food, then 
proceed to move at great speed around the enclosure. Any 
sudden noise would precipitate an immediate rush for cover. 
Apart from an increased tendency to appear during daylight 
hours to eat the food provided, the animal continued to 
retain a high degree of nervousness and timidity which is 
absent in domestic polecat/ferrets. 
2.2 Conditions of Captivity 
", 
As I intended studying domestic polecat/ferrets in captivity, 
I felt it necessary. to examine to what extent the study of 
behaviour under such conditions could be justified. 
2.2.1 Differences between wild and domestic animals of the 
same species 
Hediger (1950) for instance, emphasized that the behaviour 
of domesticated animals in captivity differs from that of 
tamed wild animals. These behavioural differences can be 
assumed to have arisen as a result of selection by man. The 
exact form taken by such selection will, however, depend on 
the role of the particular domesticated animal in relation 
to man. 
Hediger defined certain types of behaviour as characteristic 
of wild animals in captivity, some of these' behaviour 
patterns being shown by captive European polecats. Unlike 
the ferret, the polecat shows extreme caution in exploring 
28 
an unfamiliar environment~ it takes frequently to cover, 
uses definite pathways in the area in the immediate vicinity 
of its home cage and regularly returns to its horne area after 
making forays into unfamiliar territory (Poole, 1972). 
I have observed that polecat/ferrets which have recently 
left their horne area become more alert and nervous, a9proach 
or disturbance by sudden noise resulting in sudden hair 
erection which makes the animal appear noticeably larger in 
size. An attempt to retieve an animal in such a condition 
results in the animal producing a loud scream surprising in 
volume considering the animal's size.' This vocalization is 
accompanied by open aggression and subsequent attack should 
attempts at capture be continued. 
Polecat/ferrets which I have observed running across open 
spaces from one area of cover to another, respond to the 
lack of vegetative protection by flattening out against 
the ground, only standing to their full height when they 
reach cover. Movement across 'the open space takes the form 
of short, sharp bursts of speed, interspersed with immobility 
and the attention response. The ferret, on the other hand, 
shows what Hediger ~ermed the 'spatial emancipation' of the 
domestic animal. It can be moved to a strange cage or 
placed in an unfamiliar area without showing any signs of 
fear or disorientation. 
F1 hybrids between the two sub-species tend"to be generally 
more like Mustela putorius (the polecat) in the caution 
which they display during exploration, but resemble M. furo 
(the ferret), in showing spatial emancipation, (Poole, 1972). 
Young M. putorius and F, hybrids grow out of the juvenile 
stage (whereby they persistently respond to a repeated 
stimulus), by developing the alertness and fear of man which 
is characteristic of the wild animal, whereas ferrets never 
reach this stage, (Poole"1972). 
poole, while looking for possible behavioural differences 
between the polecat, ferret and F, hybrids, used the attention 
response as a measure of habituation to noise. The most 
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rapid habituation to a rustling sound was found to occur in 
polecats, the F1 hybrids being intermediate in'their response 
between M. putorius and M. Furo. Poole also found that the 
level of noise to which M. putorius and t~e F1 hybrids respond 
depends upon the environment in which they perceive the 
stimulus. 
Comparison of the behaviour of wild and domesticated strains 
of a number of mammalian species reveals consistent differen-
ces (Clark, 11etrice and Galef, 1977). These workers comment 
that in particular, descendants of domesticated strains 
appear far less responsive to a variety of types of stimula-
tion than do descendants of wild strains. The vast majority 
of the accounts of the underlying cause of such differences 
in wild and domesticated animals have assumed that they are 
the direct result of differences in the genetic composition 
of compared populations. However, numerous less formal 
observations of feral animals and the results of the work of 
Clark et ale (1977), suggest that rearing environment may 
play a major role in the ontogeny of the behaviour character-
istic of domesticated animals. 
2.2.2 The validity of results·obtai~ed from studies on 
captive animals 
Having examined behavioural differences between wild and 
domestic animals I would now like to consider the weight 
which can be given to results obtained from studies on 
captive animals. When it is ~mpossible'to control ,o~ observe 
the social interaction of the developing organism in its 
natural environment, captive subjects should be used. There 
is increasing evidence that results obtained with the latter 
are related to social organization observed in the wild 
(Bekoff, 1972). Bekoff also states that an important point 
about studies carried out under conditions of confinement is, 
naturally enough, the influence of confinement itself in 
determining the results obtained. 
This influence of confinement mentioned by Bekoff was noted 
by Rowell (1967) in her comparative study of caged and wild 
30 
baboons. In wild arboreal primates (Rowell, 1971; Jolly, 1972; 
Poirier, 1974) and some wild baboons, Papio anubis (Rowell, 
1967) agonistic behaviour is relatively infrequent and 
hierarchies may be absent. In contrast, hierarchies are 
omnipresent in captivity. This suggested to Rowell (1967) that 
hierarchy formation was related to stress in captivity~ Her 
conclusion was supported by the fact that during many studies 
of wild primates showing hierarchies, agonistic behaviour was 
exaggerated by artificial feeding. In truly wild primates, 
hierarchies were considered tenuous or absent (Rowell, 1974). 
Also, Marsden (1968) who examined changes in patterns of 
agonistic behaviour in young Rhesus monkeys, considers 
confinement to be important in that his animals had relatively 
little opportunity to avoid being attacked. 
Regarding differences between wild and captive animal behaviour, 
Klopfer (1972) has reported that observations of mother-
infant pairs of Lemurs in captivity were not different from 
behaviour relationships observed in the field. In primates, 
Harlow and Harlow (1966) have reported that their laboratory 
animals show the same sequence of play behaviour between 2 and 
3 months of age as do feral monkeys. There is also the possi-
bIlity that behavioural development recorded during observa~ 
tions on captive animals can be correlated with the social 
organization and socio-ecological adaptations of the wild 
counterpart (Sheppard and Yoshida, 1971; Bekoff, 1972). 
Therefore, differences in social behaviour in captivity 
could reflect differences in social structure in the wild. 
However, not all work supports the idea that studies on 
captive animals can be considered to mirror 'wild' behaviour. 
For instance, Nash (1978) found that restriction of baby 
baboons by their mothers was much more prevalent in captive 
animals as compared to feral ones. Also, Wolfe (1966) 
indicated that agonistic behaviour in the chipmunk may be 
amplified in captivity, but the effect on social structure 
is probably similar to that in nature. In captivity, 
competition for food, water, mates and so on has been largely 
elimina.ted and space is often not economically dependable due 
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to high densities. Thus, in captivity much 6f the adaptive 
value of social organization is lost (Boreman and Price,' 
1972). 
Barnett (1963) has put forward the hypothesis that the true 
aggressive potential of the wild rat is best expressed -in the 
context of territorial defence, whereas domestic rats may be 
more adapted for the social hierarchy, a natural consequence 
of high density interactions in confined populations. An 
analagous phenomenon has been reported for the wild house 
mouse, Mus musculus, in which its social organization shifts 
from territoriality to the dominance hierarchy when it is 
taken from the field and placed in captivity (Crowcroft,1955). 
Thus, wild and domestic rats may have evolved different 
social.behaviours thereby maximizing fitness' in ·their 
respective 'natural' environments. 
Grant (1973) comments that the development of a structure of 
social dominance in a captive group of animals does not 
indicate that the animals form socially organized groups in 
the wild but it does indicate some potential for social 
organization in the species. Grey kangaroos showed this 
potential in captivity and restricted evidence from field 
work suggests that it is realized in the wild. Also, observ-
ations on captive populations may reveal aspects of behaviour 
.that may occur in nature, but are difficult to observe due to 
the relatively low interaction rate (Wolfe, 1966). 
The evidence suggests then that the study of animals in 
captivity provides much valuable behavioural information and 
is not to be regarded merely as an inferior alternative to 
studies in the wild. 
2.2.3 The case for studying animals in a simulated natural 
environment 
As I was studying the social behaviour of a group of 
potentially wild animals, I considered it important to 
observe them in an envir~nment as identical as possible to 
that which would exist in the wild. Observation of the 
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animals in the wild was considered to be highly impractical, 
mainly due to their inaccessability and nocturnal habits. It 
must be noted, however, that the study of captive animals is 
in itself a very worthwhile consideration and provides much, 
valuable information about animals which would not otherwise 
be obtained due to practical difficulties. 
The attendant problems and difficulties which were encountered 
and subsequently overcome in this study, are discussed later 
in the text. At this point, however, I would like to examine 
more fully the desirability of studying animals in a simulated 
natural environment as opposed to the relatively easier 
laboratory situation. Most studies to date have not actually 
entailed a highly detailed systematic design, such as 
establishing an ethogram, carefully following the development 
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of social interaction from day to day during the early stages 
of socialization, or determining the normal range of behaviour 
of the species under study (Bekoff, 1972). 
It was the aim in this study to achieve, at least to some 
extent, a level of experimental design which would allow such 
behaviour to be investigated as fully as possible. The type 
of environment used can be loosely referred to as semi-natural, 
a term which is used to cover many kinds of enclosure system 
in which animals live with more freedom to perform a wider 
range of activities than is generally provided by laboratory 
conditions. 
Social behaviour, which can conveniently be defined as 
behaviour 'whose principal function is to influence the 
behaviour of a conspecific', (Ewer, 1968), has usually been 
studied by observation of animals in natural or relatively 
unconfined conditions (Baldwin and Meese, 1979). An important 
consideration is that the behavioural effects of varying the 
presence or absence of major physical components in a study 
environment, should be checked by a series of pilot studies 
in the early stages of an investigation (Bekoff, 1972)~For 
instance, in studies made on rabbits, Mykytowycz (1968) used 
two artificial burrow sy~tems, while Myers and Poole (1961) 
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used no such burrows. It was found that the groups examined 
under the first system established linear dominance 
hierarchies and did not divide up into breeding colonies as 
did the group examined under the second system. Allowing 
females to dig their own burrows or providing artificial 
burrows seemed to be important in determining some asp~cts 
of the social organization which emerged. Both descriptions 
are valuable to some extent, as indicating the range of 
social adaptations which may be expressed under different 
physical conditions, but it is certainly important to know 
which situation simulates the most natural circumstances. 
I have observed that polecat/ferrets when provided with a 
soft substrate such as moss, will repeatedly roll it back-
wards with their paws for quite lengthy periods in a form of 
object play. Such an observation can obviously only be made 
if the correct substrate (in this case moss), is available, 
to allow that particular behaviour to be studied. 
2.2.4 Study area 
Having decided that a study carried out on captive animals 
was likely to provide a fairly accurate picture of some 
aspects of the typical behaviour patterns of the polecat in 
the wild, the size and composition of the study area had then 
to be determined. It is obvious that while a fairly large 
area such as a fenced-in field would provide the animals 
with sufficient space to demonstrate all their behaviour 
patterns and would not in fact differ significantly from 
their natural surroundings, such a large area would be 
impossible to observe satisfactorily. 
In order then to be able to observe social interactions 
between individuals and simultaneously record the identity 
of the animals, it was necessary that the animals be enclosed 
in an area suited to'this purpose. However, too small an area 
would impose certain physical restrictions on the animal which 
might lead to its inability to perform its normal behavioural 
repertoire due to lack of. space. Also, polecats, like most 
animals, tend to develop abnormal patterns of behaviour if 
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kept for any length of time in a confined space. The abnormal 
behaviour with these animals, usually presents itself as a 
tendency to snake up and down the front of the cage for 
considerable periods of time. 
N.B. 'Snaking' is an apt term used to describe a particular 
form of behaviour often demonstrated by polecat/ferrets when 
in captivity, whereby the animal weaves up and down the front 
of the cage in a snake-like manner. 
The final area of study decided upon was 6.50 sq.m., a size 
partly determined by the area of land actually available. 
This area gave the animals enough space in which they could 
perform ~ost, if not all, of their behavioural repertoire, 
and also made it possible to observe all interactions as 
required. The enclosure was in the open and a great deal of 
care was taken tq ensure that the surroundings simulated the 
natural environment to the greatest extent possible (see 
Plate 5). A varied substrate of rocks, grass, soil and branches 
was provided and a raised house (see Fig.1), with insulated 
walls was situated at one end (see Plates 7,8). The house 
was raised above the ground to help prevent draughts from 
entering the nesting area. These precautions were taken as 
polecat/ferrets are very susceptible to colds and influenza 
and exposure to draughts is therefore to be avoided. 
The ground of the study area was completely covered by 2.45 
cm. diameter steel mesh in order to prevent the animals from 
burrowing, an activity which is frequently indulged in 
(see Plate 9). Three sides of the enclosure comprised 183 cm.-
.high fencing with a concrete base to which the ground mesh 
was concreted and the fourth side (also being the front of the 
arena) consisted of welded steel through which the animals 
could be clearly seen. The front and back of the arena 
measured 213 cm. in width and the sides 305 cm. Observations 
were made from a position overlooking the enclosure. 
35 
Fig.1. Two diagrams of nest box which housed 
the animals. 
roof 
r 
'"" 1 
10 cm 
1 I' 
I L ,I L 
-" 18 cm , 
entrance 
view from the front 
-r 
9 c 
1 
> 
m 
supporting 
bricks 
~< ___________ 18 cm __________ ~) 
• 
partition 
8'cm 
~---r--~~~--------~ 
partition 
entrance 
'view 'from 'above 
18 cm 
2.3 Identity and Ancestry of Animals 
2.3.1 Methods of identification used to enable easy 
recognition of individual animals 
Most of the animals being studied at anyone time bore.a 
strong resemblance to one another and, apart from the 
occasional instance when certain animals differed sufficiently 
in size that identification posed no problem, it was difficult 
to distinguish one individual from another (see Plate 11). 
Also, the animals were being observed from a distance of 
several metres, which increased the problem of recognition. 
Various dyeing procedures were carried out in ari attempt to 
mark the animals. Dyes such as Aniline Blue and a red sheep 
and cattle dye were tried but proved unsuccessful except 
with Group 3. This was the group of albino ferrets and the 
dye showed up clearly on the cream fur of the young animals. 
Applying the dye to different areas in the dorsal region 
enabled easy recognition of individuals, although the dye 
had to be reapplied every few days as it had faded quickly. 
Possibly the dye failed to adhere sufficiently strongly to 
the fur due to the fur possessing certain waterproofing 
qualities. The method of dyeing would appear then, to be a 
satisfactory one if used with animals where recapture 
presents no problem. 
However, the method of dyeing could not be used with dark 
polecat/ferrets as none of the dyes could be seen against 
the dark fur. Another method had then to be adopted. Freeze 
branding (Twigg, 1975) appeared to be 'rather drastic, so it 
was eventually decided to use a fur-clipping method. It was 
unnecessary to shave the animals (which may have resulted in 
them catching cold), as the particular colouration of the 
dorsal fur enabled the use of a more satisfactory method. The 
dorsal guard hairs of the polecat and polecat/ferret are dark 
and stand up above the underlying 'fur, which is a creamy 
colour. Shaving would have removed relatively large areas of 
this creamy fur, which has a thermoregulatory function and 
protects the animal in low temperatures. If the upper portion 
of the dorsal guard hairs is clipped, a region of creamy fur 
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Plate 11 
Three young polecat/ferrets demonstrating 
difficulties experienced when attempting to 
distinguish one from another. 
plate ·12 
The same three animals as shown above after the 
dorsal guard hairs of one individual have been 
trimmed, demonstrating the advantages of this 
particular marking technique. 

is exposed underneath, which contrasts sharply with the 
surrounding dark guard hairs. It was therefore possible 
to clip the dorsal guard hairs to form a distinct shape 
(see central animal, Plate 12). Various shapes were produced, 
such as a dorsal stripe, a cross, a square and a bar (the 
animals often being named with direct reference to the.shape), 
which served to aid instant recognition and the subsequent 
collection of information. 
Reclipping was only necessary after several weeks, often 
months, when regrowth of the guard hairs began to reduce the 
original contrast provided by the cream fur. This proved to 
be a very simple, quick and reliable method, which, for the 
study of these particular animals would appear to have no 
parallel. 
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2.3.2 AncestrY of animals studied 
Group 1 
1975 
Offspring: 
Group 2 
1976 
Offspring: 
Group 3 
1977 
Offspring: 
Sex: 
Group 4 
1978 
Offspring: 
Sex: 
Offspring: 
Parents: Moffit (female) 
Dark polecat/ferret 
Black eyes 
Digby (male) 
Cream ferret 
Black/red eyes 
A,B,C,D,E,F,G (7) 3 males, 4 females 
All dark, black-eyed polecat/ferrets 
Parents: Moffit Digby 
Bug, Bar, Square, Stripe (4) All male 
All dark, black-eyed polecat/ferrets 
Parents: Both very light-coloured polecat/ferrets 
Boots, Stripe, spot, Fawn (4) 
Female,Male, Female, Male 
All red-eyed albino ferrets 
Parents:Mixed:-
1.Moffit 
Darki~, Stripe, Spot 
Female, Male, Male 
Digby 
All dark, black-eyed polecat/ferrets 
2. Samantha Joe 
Dark polecat/ferret Dark polecat/ferret 
Tot (female) 
N.B. Tot carne from a litter of 10 and was fostered in another 
litter of 7, then introduced to Moffit's litter when 59 days 
old, to make the litter number up to 4, the standard litter 
size studied. 
Group 5 
1978 
Offspring: 
Offspring: 
Parents:Mixed:-
1.Tiny (Dark polecat(ferret) Digby 
Stripe, Snowy, spot 
All male, dark, black-eyed polecat/ferrets 
2. Samantha Joe 
Sammy (Dark, black-eyed polecat/ferret) 
Reared with others from age of 2 weeks 
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2.3.3 Litter sizes 
Table 1 
Date No. in litter Mother Additional information 
1975 8 Moffit 
1976 5 Moffit 
1977 . 6 Albino female 
25.5.77. 1 Moffit Baby died-28.5.77:Moffit 
back in oestrus-29.5.77. 
6.6.77. 2 Tiny One baby died after 3 day: 
Remaining kitten removed 
and fostered-13.6.77.Tiny 
back in oestrus-14.6.77. 
30.7.77. 2 Tiny 
1978 6 Moffit 
1978 10 Samantha 
1978 3 Tiny 
18.5.79. 4 Moffit All young died: reason 
unknown; last one died 
27.5.79.: Moffit back 
in oestrus 28.5.79. 
U.7.79. 3 Moffit All survived 
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2.4 Schedules of Observation 
2.4.1 Delineation of observation periods 
Observation of play began at a stage when the juveniles had 
started to indulge in Rough-and-Tumble play (see.2.6.5)., and 
ended generally after a period of about 6 weeks, when the 
frequency of play had declined to a large extent. As young 
polecats mature they tend to play less and less until 
eventually, in the wild, separation of the littermates takes 
place. 
The point must be clarified here, that baby polecats come 
out of ·their nest box at a particular time each day and 
remain out for a set length of time (which depen~s to some 
extent on the prevailing weather conditions), and that I 
observed them for virtually the whole of this time on each 
day that observations were made. 
Observation periods were determined by behaviour categories 
and not by scheduling a sample session to begin at a pre-
determined time. Behavioural recording commenced whenever 
two or more animals appeared in the enclosure and the 
possibility of play existed.As is shown in Chapter 4 on 
exploratory behaviour play took place mainly during periods 
of peak activity.These periods occurred twice a day, though 
mainly around dusk and were times when most animals in the 
group chose to leave the nest for time intervals of generally 
20 minutes and of~en engaged in playful behaviour. Therefore, 
by making observations during these periods I was able to 
obtain a complete frequency record of all playful interactions. 
A behavioural recording session was terminated witp Groups 
1-3 whenever one animal only (or of course, none at all) was 
present in the enclosure, thus allowing no possibility of 
social play occurring (which would by its very nature, 
obviously necessitate the presence of at least, a pair of 
animals). With Groups 4 and 5, sample s~ssions were terminated 
in most cases when no animals remained in the enclosure.The 
decision to continue obssrving Groups 4 and 5 until this' 
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latter criterion was met,' was taken when it became apparent 
that the same individuals for both Groups 4 and 5 seemed to 
be staying out, well after the peak activity period had ended 
and the other animals had returned to the nest. It was thought 
of interest to see to what extent these two individuals from 
the two groups tended to explore for longer periods than the 
others, and whether or not this characteristic could be linked 
with the general activity of the animal and possibly corr-
elated with other attributes. 
Apart from behavioural criteria, the choice of sample session 
lengths is also dependent upon observer fatigue. If sample 
sessions are too long, it becomes increasingly difficult to 
keep one's eyes and attention fixed on individual animals 
and the accuracy of the records is affected. Of .course, 
fatigue depends in part on one's familiarity with the species 
and its repertoire. Much greater mental effort is required to 
encode unfamiliar behaviour. Fatigue will be affected by the 
number of behaviour categories to be recorded, the rapidity 
. and subtlety of these behaviours, and the amount of contextual 
and sequential information to be gathered, (Altmann, 1974). 
In this study the lengths of sample sessions were not of 
sufficient duration to necessitate their termination due to 
fatigue on the part of the observer. 
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2.4.2 Durations involved during course of study 
Table 2. Observation Times 
Group Total obsn Total play % of total Average Total no. 
time (min) period time n obs time length of 
(min) when 2 or of obsn separate 
more animals periods b ns o s 
were out (min) made 
1 1215 675 56 25 27 
2 300 287.5 96 15.8 19 
3 402.5 376 93 22.4 18 
4 324.4 264.5 82 20.3 16 
5 213.1 180.1 85 15.2 14 
Table 3. Observation Dates 
Group Dates between which observations were made 
* 1 8.10.75. 23.3.76. 
2 23.10.76. 1.12.76. 
3 24.8.77. 6.10.77. 
4 20.8.78. 23.9.78. 
5 23.8.78. 23.9.78. 
* A 3-month gap existed between termination of observations 
in the middle of November, 1975 and their continuation in 
the middle of February, 1976. 
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2.4.3 Division of whole observation period into time periods 
The overall observation period for each group was divided 
into time periods decided by the number of observations, in 
order to compare time periods containing roughly equal 
numbers of observations. 
Table 4. Time Periods 
GrouE 1 
Time Period Dates No. of Observations 
1 8.10.75. 
-
15.10.75. 5 
2 17.10.75. 
-
25.10.75. 4 
3 30.10.75. 
-
5.11.75. 5 
4 7.11.75. 
-
14.11.75. 6 
5 9. 2.76. 
- 23. 3.76. 4 
GrouE 2 
Time Period Dates No. of Observations 
1 23.10.76. 
-
30.10.76. 5 
2 31.10.76. 
- 7.11.76. 5 
3 9.11.76. 
- 16.11.76. 4 
4 24.11.76. 
-
1.12.76. 5 
GrouE 3 
Time Period. . Dates No. of Observations 
1 24. 8.77. 
-
2. 9.77. 4 
2 5. 9.77. 
-
8. 9.77. 4 
3 15. 9.77. 
- 19. 9.77. 4 
4 21. 9.77. 
-
26. 9.77. 4 
5 4.10.77. 
-
6.10.77. 2 
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2.5 Collection of Data 
Experimental procedures related in particular to the 
collection of exploratory and agility data have been dealt 
with in the relevant chapters, the ~resent section bearing 
special'reference to the collection of play data. 
For Group 'I' check shee'fEt"were 'used t6record play data 
(see Appendix IL, ,but for the-other'groups observations 
"r i 
,were recorded verball~ using a~taperecorder as this proved 
to be more satisfactory. A Phillip's N2225 taperecorder was 
chosen and."possessed the normal requirements such as a 
, ' 
digital counter and pause, button, which proved;, to, be 
invaluable when collecting information at a later date., 
The taperecorder als'o" produced a high-pitched whine ~o 
signify that a tape had come to an end, which .enabled rapid 
changing of the tape and resulted in only a minimal loss of 
information. 
"L. ' /~'" ~ ."" ,~~ ,<¥'Ii<_ ~""_"'" 
A custom-built electronic instrument (see Fig.2) emitted an· 
audible h~gh-pitched signal every 30 seconds, this being 
recorded concurrently with the data. The presence of the 
signal on th~ tape enabled the frequency of play attacks 
and play initiations to be determined as well as the 
duration of beh'aviours. ". ." 
~;,"'\\f''' .. , 1', 
2.6 Definitions of Behaviours 
The behaviour of the polecat includes exploration of its 
environment interspersed by running', chasing and solitary 
and social play. Social play takes the form of wrestling 
(referred to in the text as Rough-and-Tumble plaYisee 2.6.6), 
and usually involves two animals only, though occasionally a 
third may try to jOin in. These periods of play frequently 
involve a break in body contact and are often recommenced 
by one or both animals. 
For clarification purposes, all the terms used throughout 
the text in connection with exploration and play are 
defined as follows: 
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Fig. 2. Electronic :' bleep" 'with ·speaker. 
POW'~R 
PACK 
~_~,~--On-Off switch 
. 
j' 
~~----~-Battery 
Dial for controlling 
. time interval betweel 
,consecutive 'bleeps' 
. Speaker 
2.6.1 Locomotor/Exploratory behaviour 
This behaviour in polecats takes the form of slow ambling 
round their immediate environment apparently inspecting 
the surroundings and occasionally pausing to pass scats or 
have a drink of water. The occurrence of play during peak 
activity periods is most often preceded by a period of 
locomotor investigation, more attention being paid on these 
occasions to any new object introduced into the environment. 
2.6.2 Play attack 
This term refers to an attack delivered by one animal upon 
another, when contact is made. The playful context of the 
attack is recognized by the jerky, bouncing mov~ments 
displayed by the attacki~g animal, accompanied by a haphaz-
ardly orientated bite. 
2.6.3 Distinction between play initiations and play attacks 
A play initiation refers to the initial play attack which 
instigates a Rough-and-'Tumble play encounter (see 2.6.6), 
or to single play attacks which do not result in ,Rough-and-
Tumble play but incur other reactions such as retreat.The 
term 'play attacks' refers to all play initiations made and 
also all those play attacks delivered during Rough-and-Tumble 
play encounters which serve to continue them following a 
temporary break in body contact. 
2.6.4 Partner preference 
This refers to the tendency of some animals to play with 
some animals (partners in play) more than others. Partner 
preference was measured by recording the total number of 
play attacks delivered on each animal by every other animal 
within a group and observing to what extent some individuals 
were,play-attacked in preference to others. 
2.6.5 Rough-and-Tumble play 
This term is used to describe a form of play wrestling 
engaged in mainly by young polecats and which involves 
extensive body contact in early life, this being gradually 
reduced with advancing development. 
2.6.6 Rough-and-Tumble play encounters 
These refer to the periods spent engaged in Rough-and-Tumble 
play where slight separations occurred on occasions, but 
Rough-and-Tumble play was resumed within 5 seconds on the 
instigation of one or both of the partners. The mean lengths 
of Rough-and-Tumble play encounters were determined by 
.dividing the overall time spent engaged in Rough-and-Tumble 
play by each pair of animals, by the total number of play 
initiations they delivered (see following diagram). 
Rough-and-Tumble play encounter New encounter 
.----A--
--""'-r- R+T pla~ ti:T R+T play play 
'bout bout bout 
~<------~) <.5 sec. ~<---~»5 sec.~<---~)<5 sec. 
2.6.7 Rough-and-Tumble play bouts (see also above diagram) 
These refer to the short intervals of Rough-and-Tumble play 
which together make up a play 'encounter and are 'recognized 
by a break in body contact between the animals, lasting no 
longer than 5 seconds, recommencement of Rough-and-Tumble 
play depending upon the efforts of one or both partners. The 
mean lengths of Rough-and-Tumble play bouts were determined 
by dividing the overall time spent engaged in Rough-and-Tumble 
play by each pair of animals, by the total number of play 
attacks they delivered. 
2.6.8 Solitary pla~ 
On occasion, animals can be observed to indulge in playful 
activity on their own. This takes the form of either 
leaping in the air with ,all four feet off the ground and 
shaking the body whilst in the air, or object play when, for 
example, a small branch may be attacked and grappled with by 
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the animal in question. 
2.7 Observation Techniques 
2.7.1 Aspects of behaviour studied 
Before detailed systematic work began, it was necessary to 
delineate the actual aspects of social behaviour that I 
would be recording. Considering the aim of my study, which 
was to observe general behaviour and interactions between 
members within a group, I decided on an optimum group size 
of four juveniles (and in all but one case the mother also) , 
following the completion of studies on Group 1, when seven 
juveniles were studied.A litter size of four was decided 
upon as it appeared to be a feasible number of young to 
observe,in that no more than two dyadic reactions were 
possible at anyone time. Also, most litters comprised at 
least four young and on the occasions when'the number"was 
lower, kittens from another litter were introduced at an 
early age to make up the number (see Section 2.3.2, Ancestry 
of animals). 
The following aspects of behaviour were studied and the terms 
marked by an asterisk are defined earlier in the text: 
1. Time spent out of the nest by each animal engaged 
* in locomotor/exploratory behaviour, both during the day and 
also during the observation of play at peak activity times. 
* * 2. All play attacks and play initiations directed by 
one animal towards another were recorded. These, together 
with the time record, provided information regarding the 
frequency of play attacks and play initiations delivered, 
the rate of play attacks and play intitiations, and partner 
* preference. 
3. The number of times play initiations resulted in 
* Rough-and-Tumble play , or play attacks within a Rough-and-
Tumble play encounter* resulted in the continuation of Rough-
and-Tumble play following a break in contact not exceeding 
5 seconds. 
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4. The time spent engaged in Rough-and-Tumble play by 
all paired combinations of an~mals. 
* 5. The frequency of solitary play displayed by each 
animal. 
6. The performance of each animal when confronted with 
an obstacle run, i.e. a measure of agility was obtained. 
N.B. Aspects of behaviour numbers 3 and 4 were only studied 
in Groups 3,4, and 5 when it became evident from the first 
two studies that the outcome of play initiations might be 
influencing preference within play. That is, it was thought 
possible that the length of time spent engaged in Rough-and-
Tumble play by pairs of animals might be influencing their 
o choice of partners at a later date and thus the actual time 
periods involved were recorded, rather than just whether or 
not Rough-and-Tumble play had occurred as a result of a play 
initiation. 
With regard to solitary play, all instances displayed by 
individuals within Groups 2,3,4 and'oS were recorded:inototal 
Group 1 having been omitted as the possible importance of 
solitary play had not been considered at this stage. 
Given the patterns of behaviour being examined it was found 
possible to keep all individuals under continuous observation 
without loss of information or at the expense of accuracy. 
It must be emphasized also, that at anyone time (for Groups 
2 to 5), only two dyadic interactions were able to take place 
simultaneously and records of their commencement and termin-
ation were obtained successfully. 
2.7.2 Observation techniques used in this study 
Unde~ some conditions it is possible to record all occurren-
ces and durations (see Section 2.7.3) of certain classes of 
behaviour in all members of a group during each observation 
period. Such records cano generally only be obtained if: 
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1. Observational conditions are excellent, 
2. The behaviours are sufficiently attention-attracting that· 
all cases will be observed, and 
3. The behavioural events never occur too frequently to 
record. 
All the above criteria were satisfied in this study which 
justifies use of the sampling method adopted. For behaviours 
that can be sampled in the above-mentioned way, with a 
suitably long observation period such sampling can provide 
accurate information about the rate of occurrence of such 
behaviour in the group as a whole. If all participants can 
be identified at each occurrence of the behaviour under 
study, this sampling technique is equivalent to Focal Animal 
Sampling on the whole group with respect to this particular 
behaviour and can be .termed Multiple- Focal Animal Sampling. 
2.7.3.Importance of recording rates of occurrences in 
preference to frequencies only 
Any question involving the duration of a behaviour, or the 
percent of time spent in some activity,is a question about 
states. To answer questions involving duration, each 
occurrence can be timed directly, using a standard stopwatch. 
This was the technique used in this study, the duration of 
certain states being obtained using an accumulative stop-
watch when the tape was being decoded. Transition times 
were also recorded (i.e. onsets and terminatio~s) which 
preserved frequency and sequence information as well as 
that of durations and time spent in various activities. A 
I 
complete frequency record was kept, which meant that during 
a sample, all occurrences of the behaviour of interest for 
the group members were recorded. 
Many questions about behaviour are know to involve a time 
base. For others, it may not be known ahead of time, whether 
time is a variable that can be ignored. Thus, in an explora-
tory study, such as this, it is important to record time 
information, even if internal behaviour-conditional aspects 
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of the activities are of primary interest, or the session 
·onset and termination rules are behavioural ones. Time· 
information may prove invaluable at a later stage, for 
instance to permit estimation of frequencies of occurrences 
and actual duration of certain states of behaviour. 
As well as the determination of durations of behaviours it 
is also relevant in this study to examine the rate at which 
certain behaviours occurred. Altmann (1974) has drawn the 
necessary distinction between frequency and rate of occurr-
ences, a distinction which is often ignored and can lead to 
incorrect interpretation of results. She compares frequency 
and rate as follows: "In the behavioural literature, many 
comparisons that are presented in terms of frequency 
differences are actually statements about rates.> For example, 
we cannot justifiably claim that the dominant male copulated 
more often than did the subordinate, until we know the amount 
of time that was devoted to sampling the behaviour of each,or 
at least, that the two animals were equal. The question that 
is being answered is whether the first male copulated more 
frequently per unit time than did the other i.e. we are 
comparing rates". 
Altmann continues:" If one knew that observation times were 
equal for all ~ndividuals, then the frequencies themselves 
could be compared directly, ignoring the time base if rates 
were not of interest. However, particularly in field 
situations, individuals are seldom observed for exactly the 
same amount of time and often for very different amounts of 
time. This may be the result of circumstances beyond the 
observer's control, or a direct result of the sampling 
procedure. Under these circumstances, rate comparisons are 
the obvious solution. Thus, implicitly (if observation times 
are equal) or explicitly, rates are often being. used in 
behaviour studies. Time is often an important variable". 
Altmann also points out that questions which involve true· 
frequency comparisons may still require consideration of a 
time base, in order to ensure an unbiased sample of the 
conditional events. By entailing the Use of a tape recorder 
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and an electronic instrument which emitted a 'bleep' every 
3D seconds, it was possible to determine the exact time for 
which each animal 'was present in the enclosure during the 
observation of play. From the results obtained on play attack 
frequency I was then able to determine the actual rates of 
play attacks exhibited by each animal and directly compare 
these values, rather than the frequency values alone. 
The mean daily rate at which each animal exhibited play 
pttacks was determined. For Group 1 rate of play attack was 
determined from the number of play attacks per 5-minute 
sampling interval per day, while for Groups 2,3,4 and 5 rate 
was determined from the number of play' attacks per minute 
per day, considering only those periods of peak activity 
when play activity was taking place (known as play periods). 
The difference in the method of portrayal of the results 
related to rate of p~ay attack is due to a difference in the 
sampling technique employed with Group 1, where all play 
attacks delivered during a 5-minute period were recorded. 
During all later studies, observation periods were divided 
into 3D-second intervals with the aid of the electronic 
'bleep', in order to obtain a finer picture of the frequency 
of behaviours such as play attacks. For'Groups 2,3,4 and 5 
the rates of play initiations were also examined, while with 
Group 1 play attacks only were considered as the distinction 
between them and play initiations had not been made with this 
group. 
2.7.4 Examination of one-zero sampling technique 
Having used a Multiple-Focal Animal sampling technique and 
also continuous sampling for Group 1 (i.e. collection of 
total frequency values),during observation periods, I then 
decided to examine the one-zero sampling technique. In the 
study of animal behaviour, one-zero sampling has been 
rediscovered and widely used, e.g. in a field study by 
Kummer (1965,1968) etc. The technique, although not as useful 
as continuous sampling, has proved a useful tool, particularly 
in field studies where continuous observation, for various 
reasons, is not always possible. Some workers (e.g. Arrington, 
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1943; Kummer, 1968) indicate that at some times (or for 
some behaviours) they actually recorded all occurrences, but 
that their data was tabulated, compared and presented as 
one-zero scores. The one-zero technique involves recording, 
during each sample period, the/fact that the behaviour 
occurred at least once (scored as ~) or did not occur 
(scored as ~). Thus, a score of 'one' may represent one 
occurrence or a multitude of occurrences. 
Obtaining a complete, continuous record of events is 
obviously preferable if possible. However, continuous 
observation is not always possible in some experimental 
situations and one-zero sampling is one alternative m'ethod 
of observation which can be used in these circumstances. 
Although in this study continuous observation was possible 
and therefore the method chosen, I thought it would be 
interesting to examine the one-zero sampling technique and 
to compare results with those obtained from continuous 
sampling. This comparison of sampling techniques was made 
with the second group of animals to be studied and the 
apparent benefits of one-zero sampling failed to emerge in 
this instance. 
Comparing data obtained for frequency of play attacks 
delivered and partner preference, using both total frequen-
cies and one-zero measurements, a reduction in total values 
.was found to exist using the one-zero sampling technique. It 
can be concluded therefore, that in this study, data collected 
using the one-zero technique results in a loss of information 
or at the least an impoverished picture of events, compared 
with the alternative method which involved total frequency 
values. As mentioned earlier, the method of continuous 
observation was therefore chosen and used throughout .this 
study. 
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3.1 Introduction 
When studying social behaviour in polecat/ferrets I found 
play to be of particular interest~ partly because it is an 
area of study which poses many questions, in particular 
regarding its function, and also because it is essentially 
the only form of social behaviour which these animals engage 
in. I hoped from this study to be able to learn more about 
the possible function of play, at least in the polecat/ferret, 
and also to learn to what extent social interactions take 
place between individuals. In an attempt to achieve this 
several questions were asked, as listed belo~. 
1. To what extent do individuals within a group differ 
regarding the frequency of play initiations and play 
attacks and the time they spend out of the nest? 
2 .• What' is the relationship between the number of play attacks 
delivered and the time spent out of the nest for each 
animal? 
3. To what extent do rates of play attacks differ between 
animals within a group and what is the relationship 
between the number of play attacks delivered by each 
animal and the rate at which it play attacks? 
4. Are any preferences (as defined'in the Method Chapter), 
displayed for particular partners within" play? 
5. To what extent are play initiations directed by each 
animal towards the others within the same group likely 
to result in Rough-and-Tumble play? 
6. To what extent pre play attacks delivered during a Rough-
and-Tumble play encounter (following a break in contact 
not exceeding 5 seconds) likely to result in a continuation 
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of Rough-and-Tumble play? 
7. To what extent does the time spent engaged in Rough-and-
Tumble play by each pair of animals within a group vary 
between pairs? 
8. l~hat is the relationship between the number of play 
attacks received by an animal, the number it delivers 
and the time it spends out of the nest? 
9. To what extent do animals exhibit solitary play and what 
is the relationship, if any, between the amount of solitary 
and social play exhibi'ted by each animal? 
N.B. Throughout this study the mother polecat/ferrets were 
not seen to play with their young, except well after 
weaning had taken place and at a time when dispersal would 
normally have taken place in the wild. For this reason the 
mother was not considered to be a play mate for the juveniles 
and has been excluded from analysis of the data. 
Questions 1 and 2 will be dealt with first. All the data 
relevant to these questions are presented and each group 
dealt with as a separate entity. The groups were dealt with 
separately as the whole purpose of the study was to observe 
differences between individual animals within family groups 
and to obtain a general picture of family group activity in 
the polecat. A discussion of the results obtained for each 
group and all the groups as a whole follows the data. 
Question 3, involvi~g rates of play attack will be dealt with 
next. Again the groups are considered separately and the data 
followed by a discussion of the results. 
Next, the section on preference within play involving 
questions 4,5,6,7 and 8 will be considered, the data related 
to each question being provided in turn, again considering 
each group separately. A discussion of the data for this 
section on preference follows, each question being answered 
'in sequence, with a final summary. 
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Finally, question 9 concerning solitary play is dealt with, 
and is followed by a summary of the whole chapter. 
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3.2 Results and Discussion 
Questions 1 and 2 : Frequency of play initiations, play 
attacks and time spent out of nest. 
Examination of Fig. ~ reveals that animals within groups 
differ regarding the number of play initiations and pla~ 
attacks that they deliver. The paired 't' test for, small 
samples was used to test the significance of these differ-
ences and in several instances differences between pairs of 
animals were found to be significant (see Tables 5,6). 
Table 7 further illustrates the differences between the 
number of play initiations and play attacks delivered, by 
showing the upper and lower limits of the range of play 
initiations and play attacks delivered. 
The distinction between play initiations and play attacks 
was made as it was thought possible for some animals to 
show a low tendency to initiate play (low number of pl'ay 
initiations), but a high tendency to perpetuate it (high 
number of play attacks), once play had been initiated. 
Conversely, some animals may have shown a high tendency to 
, initiate play but a low tendency to perpetuate it.However, 
it was found that in the majority of cases those animals 
who demonstrate a high degree of playfulness, by delivering 
a high number of play initiations, also show a high tendency 
to continue Rough-and-Tumble play encounters and exhibit a 
high number of play attacks within these encounter~, which 
serve to continue them on the occasions when contact has 
been broken. Also, those animals which deliver a low number 
of play initiations tended also to deliver a low number of 
play attacks. 
Figure 4 illustrates the linear relationship which exists 
between the total number of play attacks and the total number 
of play initiations delivered by each animal from Groups 
2 to 5. This relationship was tested using Spearman's rank 
correlation coefficient technique and a value of 0.95 
obtained for r, which is significant at the 0.001% level. 
The degree of consistency displayed regarding frequency of 
play initiations and play attacks was examined on a time 
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Fig.3. The number of play attacks and play initiations 
delivered by each animal' within each group. 
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Table 5. Determination of differences in the number of play 
initiations delivered. (Data was compared on a day-by-day 
basis using the paired 't' test for small samples). 
*p < 0.05 
**p < 0.01 
Group 2 It' values 
Animal: BAR SQUARE STRIPE 
BUG 0.05 0.34 2.00 
BAR 0.32 1.71 
SQUARE 1. 63 
Group 3 't' values 
Animal: STRIPE SPOT FAWN 
* * BOOTS -2.30 1.90 -0.63 
** STRIPE 3.18 1. 37 
* SPOT --1 .91 
Group 4 ' t' values 
Animal: STRIPE SPOT TOT 
** ** DARKlE 1. 34 2.65 3.23 
* * STRIPE 2.17 1. 94 
SPOT 0.85 
Group 5 ,'t' values 
Animal: SNOWY SAMMY SPOT 
STRIPE 1.03 1.04 -0.16 
SNOWY 0.09 -0.98 
SAMMY 
-1.13 
Table 6. Determination of differences in the number of play 
attacks delivered. (Data was compared on a day-by-day basis 
using the paired It' test for small samples) •. 
*p < 0.05 
**p < 0.01 
Group 1 't' values 
Animal: B C D E F G 
* A -0.91 -0.48 -2.42 0.63 0.66 0.51 
* ** * B 0.55 -2.00 2.62 2.19 2.05 
* C -2.32 1.58 1.64 2.32 
** ** D 3.23 2.92 3.14 
E 0.12 -0.15 
F -0.22 
Group 2 It' values 
Animal: BAR SQUARE STRIPE 
BUG 0.10 0.10 * 1.76 
BAR 0.02 1.65 
SQUARE * 1.73· 
Group 3 't' values 
Animal: STRIPE SPOT FAWN 
* BOOTS -2.47 0.99 
-1.19 
* STRIPE 2.19 0.33 
SPOT 
-1.48 
f 
* 
* 
** 
Table 6 continued 
Group 4 
Animal: 
DARKlE 
STRIPE 
SPOT 
Group 5 
Animal: 
STRIPE 
SNOWY 
SAMMY 
STRIPE 
1.57 
SNOWY 
0.55 
't' values 
SPOT 
3.14 
2.12 
't' values 
SAMMY 
0.88 
0.39 
** 
* 
TOT 
3.50 
2.06 
0.97 
SPOT 
-0.21 
-0.68 
-1.02 
** 
* 
Table 7. The range 'of 'play attack and play initiation 
frequencies delivered by the 'animals within each group. 
Group _ ?lay 'attacks Play 'initiations 
1 24 - ,114 
2 93 - 164 85 - 153 
3 118 - 200 75 - 150 
4 34 - 144 33 - 122 
5 32 - 54 27 - 48 
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period basis, to discover whether or not the order of 
ranking of each animal was maintained over all the 
observation periods (see Tables 8,9). Figure 3 also 
illustrates the number of play initiations and play attacks 
delivered during each time period. In a few instances these 
numbers appear fairly equal from one time period to the next, 
showing that some animals tend to be fairly consistent 
regarding the number of play initiations and play attacks 
they deliver. However, other animals show no such consistency 
in this regard. 
As mentioned in the Method Chapter (2.7.3), direct compari-
son of frequencies with no reference to a time base can lead 
to basic errors when drawing conclusions from the data. That 
is, it is not sufficient to merely compare the frequencies 
of play attacks delivered by animals within a group without 
taking into consideration the amount of time that the 
animals were out of the nest and actually available for play. 
The time spent out of the nest by each animal during 
observation of play has thus been determined and analysed 
in detail in Chapter 4 on Locomotor/Exploratory behaviour. 
I will present the findings of the analysis here because of 
their particular relevance in the present context. Using the 
paired 't' test for small samples, significant differences 
regarding time spent out of the nest were found to exist 
only between the animals Darkie and Tot, and Stripe and Tot, 
all within Group 4. The differences were due in both 
instances to a low frequency of appearance by Tot. 
I would like to make the point at this stage that with the 
exception of the three animals mentioned above, the animals 
did not differ significantly regarding the amount of time 
spent out of the nest during the observation of play and 
hence frequencies obtained for play initiations and play 
attacks can be compared directly. 
Also tested was the relationship between the number of play 
attacks delivered and the time spent out of, the nest by each 
animal, for each day, during play. A value for the Pearson 
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Table 8. Individual rankings of play attack freguencies 
over different time periods. 
Group 1 
Time period Animals 
, 
A B C D E F G 
1 2= 1 4= 2= 6= 4= 6= 
2 3 2 4= 1 4= 7 4= 
3 6 2 3 1 4 5 7 
4 7 3 2 1 6 5 4 
5 2 4 3 1 6= 6= 5 
GrouE 2 
• 
Time period Animals 
BUG BAR SQUARE STRIPE 
1 2 4 1 3 
2 1 2 4 3 
3 3 1 2 4 
4 3 2 1 4 
GrouE 3 
Time period Animals 
BOOTS STRIPE SPOT FAWN 
1 3 2= 2= , 
2 3 1 2 4 
3 3 2 4 1 
4 3 2 4 1 
5 4 1 3 2 
Table 8 continued 
Group 4 
Time period Animals 
DARKlE STRIPE SPOT TOT 
1 1 2 3 4 
2 1 2 4 3 
3 1 2 4 3 
4 1 2 4 3 
Group 5 
Time period Animals 
STRIPE SNOWY SAMMY SPOT 
1 3= . 1 2 3= 
2 2 3= 3= 1 
3 1= 3= 1= 3= 
4 1 2 3 4 
( 
"'..---
Table 9. Individual rankings of play initiation frequencies 
over different time periods. 
Group 2 
Time period Animals 
BUG BAR SQUARE STRIPE 
1 2 4 1 3 
2 1 2 4 3 
3 3 1= 1= 4 
4 3 1 2 4 
Group 3 
Time period Animals 
BOOTS STRIPE SPOT FAWN 
1 2= 1 2= 4 
2 3 1 2 4 
3 3 2 4 1 
4 3 1 4 2 
5 3 1 4 2 
Group 4 
Time period Animals 
DARKlE STRIPE SPOT TOT 
1 1= 1= 3 4 
·2 1 2 4 3 
3 1 2 4 3 ,------~ 
4 1 2 4 3 
Group 5 
Time period Animals 
STRIPE SNOWY SAMMY SPOT 
1 3= 1 2 3= 
2 2 4 3 1 
3 1 4 2 2 
4 1 2= 2= 2= 
correlation coefficient was obtained for each animal by 
comparing the data on a day-by-day basis. The results are 
illustrated in Table 10. It can be seen from the table that 
17 out of 23 animals demonstrate a significant correlation 
between the frequency of play attacks delivered and the time 
spent out of the nest during observation of play. Therefore, 
in the majority of cases the number of play attacks delivered 
by an animal is directly dependent on the amount of time it 
spends out of the nest. This finding is however, not wholly 
unexpected when one considers the fundamental issues involved. 
One would in fact expect that the longer an animal spends 
out of the nest, the more opportunity it has to play and this 
would indeed seem to be the case. 
Examination of the relationship between the total number of 
play attacks delivered by every animal from all groups and 
the total time spent out of the nest showed that they are, 
to a large extent, directly proportional to each other as 
shown in Fig.5.Three values for Group 2 lie slightly outside 
the linear arrangement but not enough to detract from it. 
The correlation between the total number of play attacks 
and total time spent out of the nest for Groups 2,3,4 and 5 
was tested using the Pearson correlation coefficient 
technique, a value of 0.85 being obtained for I' (p < 0.001). 
The total number of play attacks delivered by each animal is 
therefore significantly related to the total time spent out 
of the nest, and shows that those animals which deliver the 
most play attacks also spend longer out of the nest. These 
results, in conjunction with those found regarding individual 
differences concerning play initiations and play attacks, 
. imply that some animals are generally more playful than others, 
and that different levels of playfulness exist between certain 
animals within each group. 
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Table 10. Relationship between number of play attacks 
delivered each day and time spent out of the nest each 
day, per animal, over the whole observation period. 
(Data compared on a day-by-day basis by calculating the 
Pearson correlation coefficient,,fJ) 
Group 1 
Animal: A B c D 
** *** * 
*p < 0.05 
**p < 0.01 
***p < 0.001 
E F G 
0.08 0.55 0.68 0.41 0.34 0.31 0.41 
Group 2 
Animal: 
Group 3 
Animal: 
Group 4 
Animal: 
Group 5 
Animal: 
BUG 
* 0.54 
BOOTS 
*** 0.72 
DARKIE 
** 0.63 
STRIPE 
** 0.55 
BAR 
0.42 
STRIPE 
*** 0.73 
STRIPE 
*** 0.76 
SNOWY 
0.44 
SQUARE 
0.35 
SPOT 
*** 0.79 
SPOT 
** 0.67 
SAMMY 
** 0.72 
STRIPE 
* 0.65 
FAWN 
*** 
, 0.85 
TOT 
** 0.72 
SPOT 
** 0.67 
* 
200 
180 
til 160 
,!t:! 
0 
res 140 
+J 
+J 
res 
:;.., 120 
res 
r-f 
0. 100 
tI-I 
0 80 
• 
0 
!=: 60 
r-f 
res 
+J 
0 40 8 
20 
0 
Fig.5. Total no. of play attacks·deiivered by each·anlmai over·the whole 
·observation ·period/ Total time ·spent out·of·the ·nest by each 
animal. 
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Question 3 : Rates of play attacks and play initiations 
and the relationship of rates to numbers of play attacks 
delivered. 
Figure 6 illustrates the mean rates of play attacks and play 
initiations delivered by each animal per day. Differences 
are seen to exist between individuals within each group. The 
extent to which the differences regarding play attack 'rate 
are significant was tested by comparing the rate of play 
attack for each animal with the rate for every other animal 
within the group on a day-by-day basis using the paired It' 
test for small samples. The results are depicted in Table 11 
which shows that· in Group 1 one animal differs significantly 
from two others regarding its rate of play attack, while in 
Groups 2 and 4 there is a significant difference between two 
animals only. Therefore, rates of play attack do not differ 
significantly between most animals within each group. 
The relationship between the rate of play attack and number 
of play attacks delivered by each animal was tested on a 
day-by-day basis by calculating the Spearman's ran~ correla-
tion coefficient. The results are depicted in Table 12 and 
show a significant correlation to exist for every animal. 
This means that the number of play attacks delivered by an 
animal is directly proportional to the'rate at which it play 
attacks. 
The relationship between the total number of play attacks 
'delivered by each animal and its mean rate of play attack 
was examined for all the groups together and illustrated 
graphically in Fig.7. Group 1 was not included in this 
instance as the rates of play attack were calculated in a 
different way to the rates of the other groups (see Method 
Chapter). Figure 7 shows that there is a loose linear 
relationship between the total number of play attacks 
delivered by each animal and the mean rate of play attack, 
when examined across all the groups together. The correla-
tion between the total number and the mean rate of play 
attacks was tested using Spearman's rank correlation 
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J. 
. 
A B c D E 
" 
, 'Group 2 1 •5 
1.0 
0.5 
BUG BAR SQUARE STRIPE 
Group 3 1 • 5 
1.0 
0.5 
BOOTS STRIPE SPOT FAWN 
F 
1st of 
T 
~mdard error 
mean 
I l~ 
G 
Mean rate of play attack 
BUG . BAR SQUARE STRIPE 
Mean ,rate of play attack 
BOOTS STRIPE SPOT FAWN 
Group 4 Mean rate of play attack 
1.5 
1 .0 
0.5 
DARKlE STRIPE SPOT TOT DARKlE STRIPE SPOT TOT 
5 Mean rate of play attack Group 1. 
1 • 1 • 
o. 
STRIPE SNOWY SAMMY SPOT STRIPE SNOWY SAMMY SPOT 
Table 11. Determination of individual differences in rate of 
play attack. (Data was compared on aday-by-day basis using the 
paired 't' test for small ·samples). 
*p < 0.05 
**p < 0.01 
Group 1 't' values 
Animal: B C D E F G 
A -0.42 -0.06 -1.68 0.30 0.29 0.83 
B 0.49 -1.58 0.97 '0.91 1. 99 
C -1.83 0.49 0.46 1.36 
* ** D 2.07 2.03 2.53 
E 0 0.71 
F 0.64 
Group 2 tt' values 
Animal: BAR SQUARE STRIPE 
BUG 0.01 1.0 1. 30 
BAR 1. 02 1. 94 
SQUARE * 2.35 
Group 3 't' values 
Animal: STRIPE SPOT FAWN 
BOOTS 1.13 0.44 0.74 
STRIPE 0.17 1. 47 
SPOT 0.28 
Table 11 continued 
Group 4 't' values 
Animal: STRIPE SPOT TOT 
* DARKlE 2.0 2.28 2.10 
STRIPE 1. 05 1.44 
SPOT 0.81 
Group 5 't' values 
Animal: SNOWY SAMMY SPOT 
STRIPE -0.39 0.60 0.01 
.. -.,.-
SNOWY 0.38 0.34 
SAMMY 0.02 
"' 
~. 
• 
Table 12. Relationship between play attack rate and number 
of play attacks delivered by each animal. (Data compared on 
a day-by-day basis by calculating the Spearman's rank 
correlation coefficient, r ). 
Group 1 
Animal: A B ·c D 
*p < 0.05 
**p < 0.01 
***p < 0.001 
E F G 
*** *** *** *** *** *** ** 0.94 0.89 0.98 0.96 0.99 0.99 0.99 
Group 2 
Animal: 
Group 3 
Animal: 
Group 4 
Animal: 
Group 5 
Animal: 
BUG 
*** 0.67 
BOOTS 
*** 0.74 
DARKlE 
*** 0.86 
STRIPE 
*** 0.93 
BAR 
*** 0.67 
STRIPE 
*** 0.83 
STRIPE 
*** 0.98 
SNOWY 
*** 0.91 
SQUARE 
*** 0.74 
SPOT 
** 0.57 
SPOT 
*** 0.91 
SAMMY 
*** 0.78 
STRIPE 
*** 0.77 
FAWN 
*** 
'0.85 
TOT 
*** 0.94 
SPOT 
*** 0.93 
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coefficient technique, this being used instead of the 
Pearson technique as in this instance the two sets of data 
being compared were interdependent, that is, the rate values 
were partially derived from the values for play attack 
frequency. A value of 0.56 was obtained for r, this being 
significant at the 0.01% level. This shows t~at those 
animals which ,deliver a large number of play attacks also 
deliver their attacks at a high rate. 
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Question 4 : Is there preference within play? 
Table 13 illustrates the total number of play attacks 
delivered by each animal towards every other animal within 
each group. The same data has also been displayed in the 
form 'of a bar chart for each group (Fig.8). Both figures 
show the unequal distribution of play attacks made by each 
individual towards the other animals within the same group. 
In some instances reciprocal relationships exist whereby the 
more playful animals tend to play with each other more, for 
example, animals B' and D in Group 1, Bug and Bar in Group 2, 
to a lesser extent Boots and Stripe in Group 3, and Darkie 
and Stripe in Group 4. Other reciprocal relationships exist 
between other animals but the above-mentioned ones are the 
most striking as they involve a larger number of play attacks. 
It would appear then that some animals are displaying 
preference regarding the animals towards which they direct 
play attacks, the term preference being used as defined in 
the Method Chapter. 
In order to determine to what extent preference for a 
certain play partner is consistent over the whole observation 
period, the number of play attacks delivered by each animal 
towards every other animal within ,the group has been shown 
for each time peiod within Fig.8. The data for Group 1 has 
not been divided into time periods due to the relatively 
low number of play attacks involved. Also, for Group 5 the 
first time period has been omitted as during this time play 
attacks were directed solely towards the mother and the 
mother was not considered to be a play partner as she was 
never seen to reciprocate play. 
From Fig.8 it can be seen that in most instances the 
animals are fairly consistent from one time period to the 
next over the whole observation period, regarding the 
animals towards which they tend to direct their play attacks. 
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Table 13. The total number of play attacks delivered by 
each animal towards every other animal within the same 
group. 
Group 1 Play recipient 
play attacker A B C D E F 
A 0 4 2 1 1 1 2 
B 6 0 6 35 3 6 
C . 1 10 0 7 3 8 
D 4 32 18 0 9 10 
E 1 4 5 1 0 1 
F 4 4 3 4 2 0 
G 1 1 3 13 3 1 
Group 2 Play recipient 
Play attacker BUG BAR SQUARE STRIPE 
BUG 76 42 42 
BAR 67 42 41 
, SQUARE 35 53 54 
STRIPE 32 39 17 
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Question 5 : To what extent do play initiations result in 
Rough-and-Tumble play? 
Figure 9 illustrates varying degrees of response to play 
initiations between animals within Groups 3,4 and 5. These 
groups alone are examined in this instance as the outcomes 
of play initiations, in terms of whether or not Rough-and-
Tumble play occurred, were not recorded for Groups 1 and 2. 
The response to play initiations, in terms of the number of 
occasions that Rough-and-Tumble play occurred following a 
play initiation, is recorded as a percentage of the total 
number of play initiations directed by each animal towards 
the recipient in question. 
In a few instances, the degree of response is reciprocal 
to a greater or lesser extent, for example between Boots 
and Stripe, and Boots and Spot in Group 3: and between 
Darkie and Stripe, Darkie and spot, and stripe and Spot in 
Group 4. However, overall it would appear that animals are 
not necessarily responding most to those animals from which 
they themselves receive most response when delivering play 
initiations. The response of individuals within a group, to . 
play initiations would not therefore appear to be influencing 
preference within play, as the responses are too varied for 
animals to be able to base their choice of play partners on 
the outcome of previous play initiations. 
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Fig.9. Percentage of play initiations 'directed by each 
animal towards 'every other animal within the 'same 
group which 'lead to Rough-and-Tumble play,. 
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Attacker 
'% DARKlE STRIPE SPOT TOT 
DARKlE 1:: 1 
100 
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0 
100' 
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Fig.9. continued 
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Question 6 : To what extent do play attacks result in the 
continuation of Rough-and-Tumble play encounters? 
Figure 10 illustrates the response to play attacks 
delivered during Rough-and-Tumble play encounters.As with 
the examination of responses made to play initiations, 
responses to play attacks are considered for Groups 3,4 and 
5 only, and for the same reason. The response to play 
attacks, in terms of the number of times Rough-and-Tumble 
play continued after a play attack was del~vered, follow-
ing a break in body contact not exceeding 5 seconds, is 
recorded as a percentage of the total number of play attacks 
directed by each animal towards the recipient in question. 
As with play initiations the responses are varied and the 
order of preference is generally not reciprocal. That is, 
an animal does not necessarily display a greater response 
towards a play attack from an animal which responds well to 
its own play attacks. The degree of response to play attacks 
would ·therefore appear not to be influencing preference 
within play. That is, animals are unlikely to be choosing 
play partners on the basis of the outcome of previous play 
attacks, as the outcomes are so varied. 
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Fig.10. Percentage of play attacks directed "by each animal 
towards ~very other animal within the same group 
which serve "to continue "Rough-and-Tumble play. 
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Fig.10. continued 
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Question 7 : Does the time spent engaged in Rough-and-
Tumble play vary between different pairs of animals? 
Table 14 shows that the time spent engaged in Rough-and-
Tumble play, in terms of the overall time and the mean 
lengths of play encounters and play bouts, does indeed 
vary considerable between different pairs of animals. In 
each group, those animals which spend the·most time playing 
together are also those which display the strongest 
preferences towards each other when delivering play attacks. 
That is, those animals which spend a longer time engaged in 
Rough-and-Tumble play also deliver a greater number of play 
attacks towards-each other, compared with the.other animals 
within the group. The data depicted in Table 14 serves 
further to emphasize the preferences that certain animals 
display during play •. 
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T~ble )~ •. Time periods involved in Rough-and-Tumble play 
by all paired combinations of animals within each group. 
r ,,' ii 
Overall time spent engaged in Rough-and-Tumble play (mins.) 
!' '~ '~ ~ '. t,' 
'- ' 
Group 3 
BOOTS 
SPOT 
Group 4 
DARKlE 
-STRIPE> ' 
,SPOT 
Group 5 
STRIPE 
SNOWY 
,SAMMY \ 
STRIPE 
25.07 
STRIPE 
15.28 
'SNOWY 
3.23 
FAWN 
12.42 
12.17 48.46 
8.93 
.) SPOT 
<"'I (i 1 1.' 
> TOT 
3.58 cr. 68 
1.15 
SPOT' 
:0.80 
8.00 ,: '4.37 
5.98 
Overall lengths of play encounters (seconds) 
L 
Group 3 
STRIPE 
BOOTS 37.60 
STRIPE 
SPOT 
SPOT 
43.82 
31.74 
f\ • ()::) 
FAWN 
1 .~, ~ ," t;-.. 
14.72 
55.92 
29.78 
Table 14 continued 
GrouE 4 
STRIPE SPOT TOT 
DARKlE 27.0 13.43 13.60 
STRIPE 46.83 9.90 
SPOT 17.25 
GrouE 5 
SNOWY SAMMY SPOT 
STRIPE 38.76 15.45 24.0 
SNOWY 60.0 29.13 
SAMMY 35.88 
Overall lengths of play bouts (seconds) 
GrouE 3 
STRIPE SPOT FAWN 
BOOTS 24.26 28.65 13.14 
STRIPE 20.28 33.05 
SPOT 20.6.2 
GrouE 4' 
STRIPE SPOT TOT 
DARKlE 16.37 10.74 10.20 
STRIPE 31.22 9.90 
SPOT 17.25 
GrouE 5 
SNOWY SAMMY SPOT 
STRIPE 17.62 15.45 24.0 
Table 14 continued 
GrouE 5 
SNOWY SAMMY SPOT 
STRIPE 17.62 15.45 24.0 
SNOWY 36.92 23.84 
SAMMY 27.60 
Question 8 : What is the relationship between the number 
of play attacks received, the number of play attacks 
delivered and the time spent out of the nest for each 
animal? 
Table 15 shows that for all animals in every group the 
number of play attacks delivered is significantly correl-
ated with the number of play attacks received. The relat-
ionship between these two parameters was tested using the 
Pearson correlation coefficient technique, the Spearman's 
rank technique being used only when the two sets of data 
to be compared are in some way interdependent. Also 
examined was the relationship between the total number of 
play attacks delivered by each animal and the total number 
received for all animals within Groups 1 to 5. A value for 
the Pearson correlation coefficient of 0.86 (p < 0.001) was 
obtained, which showed that, across the groups, those 
animals which deliver a greater number of play attacks are 
in turn the recipients of a greater number of play attacks. 
Table 16 shows that the number of play attacks received by 
each animal is significantly correlated with the time it 
spends out of the nest, for 17 out of 23 animals. The 
relationship between the total number of play attacks 
received by each animal and the total time it spent out of 
the nest was also tested for all animals together "for 
Groups 2 to 5. A value for the Pearson correlation coeff-
icient of 0.79 (p < 0.001) was obtained. This showed that 
those animals which spend longer out of the nest have 
more play attacks directed towards them. 
These results imply that those animals which deliver a 
large number of play attacks are likely to be the recipients 
of a large number and also that the longer an animal spends 
out of the nest the more likely it is to receive a play 
attack. 
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Table 15. Relationship between the number of play attacks 
delivered by each animal towards each other animal and the 
number it receives from all others. (Data compared on a day-
by-day basis by calculating the Pearson correlation coeffi-
cient,;<> ). 
*p < 0.05 
**p < 0.01 
***p < 0.001 
GrouE 1 
Animal: A B C 0 E F 
** ** *** *** *** * 
G 
0.57 0.57 0.63 0.76 0.70 0.45 0.50 
GrouE 2 
Animal: BUG BAR SQUARE STRIPE 
*** *** ** ** 0.90 0.77 0.60 0.58 
GrouE 3 
Animal: BOOTS STRIPE SPOT FAWN 
** *** ** *** 0.61 0.72 0.62 0.89 
GrouE 4 
f ... , 
Animal: DARKlE STRIPE SPOT TOT 
* *** *** ** 0.54 0.89 0.90 0.71 
GrouE 5 
Animal: STRIFlE SNOWY SAMMY SPOT 
* * *** 0.56 0.41 0.54 0.78 
* 
Table 16. Relationship between the number of play attacks 
received by each animal and the time it spends out of the 
~. (Data compared on a day-by-day basis by calculating 
the Pearson correlaton coefficient). 
Group 1 
Animal: A B c D 
* 
*p < 0.05 
**p < 0.01 
***p < 0.001 
E F 
* ** 
G 
0.08 0.33 0.38 0.46 0.45 0.56 0.28 
Group 2 
Animal: 
Group 3 
Animal: 
Group 4 
Animal: 
Group 5 
Animal: 
BUG 
** 0.64 
BOOTS 
*** 
·0.83 
DARKlE 
** 0.72 
STRIPE 
0.37 
BAR 
* 0.52 
STRIPE 
*** 0.76 
STRIPE 
** 0.71 
SNOWY 
* 0.64 
SQUARE 
** 0.64 
SPOT 
** 0.66 
SPOT 
*** 0.81 
SAMMY 
** 0.71 
STRIPE 
0.42 
FAWN 
*** 0.89 
TOT 
** 0.64 
SPOT 
** 0.68 
Summary related to questions 4,5,6,7,8. 
The findings related to the questions on preference within 
play show that most animals within each group display a 
tendency for delivering play initiations and play attacks 
towards certain other animals within the group. This 
preference is often reciprocal but is not however dependent 
on the responses received to the play initiations and play 
attacks. It is, however, directly related to the time spent 
engaged in Rough-and-Tumble play. Also, in most cases, the 
number of play attacks received by each animal within each 
group is significantly related to the number of play attacks 
it delivers and. the time" it spends out of the nest. 
To conclude then, I suggest that polecats do not exercise 
any choice when playing with other animals within their 
group but that reciprocal play relationships develop purely 
as a result of the greater degrees of playfulness and 
activity" displayed by certain individuals. That is, those 
animals which appear out of the nest more often, having 
already been shown to deliver more play initiations and 
play attacks and also to play attack at a greater rate (see 
earlier in Play Chapter) will tend to play with other 
individuals with similar behavioural characteristics. 
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Question 9 
play? 
To what extent do animals exhibit solitary 
polecat/ferrets were often seen to engage in solitary play 
and the various behavioural contexts in which it was 
performed are depicted in Table 17. In most instances animals 
were seen to perform solitary play entirely independently of 
other members of the group and sometimes with inanimate 
objects such as twigs. Occasionally, however, an animal was 
seen to exhibit solitary play in front of another animal in 
an apparent attempt to initiate Rough-and-Tumble play. In 
this instance, the solitary play exhibited is really a form 
of social playas it serves to communicate the intention or 
desire to play to the other animal. 
Also, the relationship between solitary play and social 
play was examined by correlating the total number of 
incidences of solitary play for each animal with the total 
number of play attacks it delivered, for all groups together 
(see Table 18). A value of 0.42 was obtained for the Pearson 
correlation coefficient which is not significant. It would 
seem from the results of this study then, that the amount 
of solitary play displayed by an animal is not related to 
the amount of social play it displays. 
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Table 17. Number of instances of solitary play displayed 
in the following contexts: 
In front of another 
animal then play 
initiating 
8 
Alone prior to 
play initiating 
32 
Alone 
104 
Following 
~lay initiation 
22 
In front/Behind 
of another 
animal 
{.' • J, 
63 3 
Following being 
play initiated 
13 
Total number of instances when solitary play occurred 
=245 
Percentage of total number of instances of solitary play 
when above circumstances 'were prevalent: 
In front of another 
animal then play 
initiating 
3.27 
Alone prior to 
play initiating 
13.06 
Alone', " 
42.45 
Following 
play initiation 
8.98 
In front/Behind 
of another 
animal 
25.71 .. 1.22 
Following being 
play initiated 
5.31 
r ' 
Table 18. Relationship between the number of instances 
of solitary play displayed and the total number of play 
attacks delivered per animal. 
Group 2 
Animals: BUG BAR SQUARE STRIPE 
Total no. of 
play attacks 164 1 16°2 1593 93 4 
No.· of inst. 
of sol. play .16 3 .32 2 7 4 33 1 
GrouE 3 
Animals: BOOTS FAWN . SPOT. STRIPE 
Total no. of 
play attacks 
.15°3 19°2 .1184 2°°1 
No. of inst. 
of sol. play 2°.1= 2°1= 153 134 
GroUE 4 
Animals: STRIPE SPOT ·DARKIE :.,TOT 
Total no. of 
play attacks .972 . 52 3 14.4, 34 4 
No. of inst. 
of sol. play .. 172 93 25 1 ' ? 4 
'GrouE 5 
Animals: SPOT STRIPE . SNOWY SAMMY 
Total no. of 
play attacks 54 1 48 2 37 3 32 4 
No. of inst. 
of sol. play 1°2 34 1.21 .53 
N.B. The figures in the bottom right hand corner of each box indicate the rank order wi thin the group for. that 
animal, for that particular attribute. 
3.3 Summary 
The data presented in this chapter show that ,significant 
differences exist between some individuals within groups, 
regarding the number of play initiations and play attacks 
delivered and the rate of play attacks. 
The differences regarding play initiations and play attacks 
were found to be consistent over the different'time periods 
in several cases. For Groups 2,3,4 and 5 the total number of 
play attacks delivered by each animal was found to be highly 
correlated with the total number of play initiations 
delivered (r = 0.95, p <' 0.001). This showed that those 
animals who demonstrated a high tendency to attempt to 
promote play, by delivering a high number of play initiations, 
also showed a high tendency to perpetuate Rough-and-Tumble 
play encounters as they also delivered a high number of play 
attacks. 
The number of play attacks delivered per day by each animal 
was found'to be highly correlated with the time each animal 
spent out of the nest. That is, the longer an animal spent 
out of the ,nest, the more play attacks it delivered. Also, 
the total number of play attacks delivered by each animal 
was found to be highly correlated with the total time it 
ppent out of the nest, when considering all the animals 
from every group together. This showed that those animals 
which spend longer out of the nest also deliver a greater 
number of play attacks. 
The rate at which each animal play attacked was found to be 
highly correlated with the number of play attacks it deliv-
ered. Also highly correlated were the total number of play 
attacks and the mean rate of play attack assessed for all 
animals from every group together. This showed that those 
animals which deliver a greater number of play attacks also 
play attack at a higher rate. 
preference within play was found to eXist, often in the form 
of reciprocal relationships.Animals do not appear to be 
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choosing their partners, preference for partners seeming 
to depend purely on availability of certain animals, the 
more playful and more active animals tending to play 
together. 
The frequency of solitary play exhibited by each animal 
was not shown to be related to social play in this study. 
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4.1 Introduction 
As defined in the Method Chapter, exploratory behaviour in 
polecats takes the form of slow ambling round their immediate 
environment, apparently inspecting the surroundings and 
occasionally pausing to pass scats or have a drink of water. 
During the time that an animal is out of the nest it either 
indulges in exploratory behaviour or play. 
Murphy (1978) wo~king on fowl describes the exploration 
system as one which provides information about the environment, 
and this may be of immediate or later use, in for instance, 
finding food, a mate, or a shelter. Hinde (1970) maintained 
that exploratory responses were so diverse that the only 
definition possible was that they are such as to familiarize 
the animal with its environment or with a source of stimula-
tion. Harlow (1953) statea that 'exploration is aroused 
externally by novel or inte~esting stimuli that 'suddenly 
confront the animal'. Fowler (1965) similarly stated that 
exploration resulted from novel stimuli, or more broadly, 
from a change in stimulation. 
Exploration, in conjunction with play, is thus a' method' used 
by the animal to increase its knowledge of its immediate 
environment. It could be ~upposed then" that those animals 
which show a high degree of exploration will be best 'suited 
to coping with predators or other such hazardous factors in 
their environment. Conceivably then, exploration as well as 
play, has been selected for as a worthwhile exercise which 
increases the individual's chances of survival. 
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4.2 Daily Rhythm 
During the day animals were often seen to appear out of the 
nest and to indulge in exploratory behaviour. Study of the 
times when animals engaged in exploratory behaviour revealed 
an activity pattern, which, for the purpose of this study, 
has been referred to as the daily rhythm of the animals. 
Daily activity patterns, which indicate proportions of time 
devoted to various activities, have been described for 
numerous species (Hoogland, 1979). Kleiman (1972) has studied 
the activity patterns of the maned wolf (Chrysocyon brachyurus 
and the bush dog (Speothos venaticus). Kleiman states that 
the maned wolf appears to be crepuscular in habit, individuals 
tending to sleep during midday and. to be active at dawn, dusk 
and during the night. The bush dog however, is active during 
the day but retires to its den after dark. These differences 
in activity rhythms, although possibly reflecting the natural 
tendencies of the two species, may result from their responses 
to humans. The same theory has also been put forward as a 
possible explanation of the nocturnal habits of polecats. 
4.3 Determination of Daily Rhythm 
It was considered necessary to determine the daily rhythm of 
the animals as a group/species in order to ascertain the 
time(s) when activity was at a,peak, and observation of the 
animals would prove most profitable. It was also necessary to 
ensure that ~he behaviou~ being observed was not atypical of 
the general daily behaviour and that the behavioural repertoir 
being exhibited was consistent with that shown at other period 
during the day. In otherwords, a general picture was required 
which would show how the animals tended to utilize their time 
over a l2-hour period. 
In order to determine a daily rhythm, the method of instanta-
neoUS scan sampling was used. Instantaneous sampling (Altmann, 
1974) is a technique in which the observer records an 
individual's current activity at preselected moments in time 
(e.g. every minute, on the minute, throughout the day). It is 
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a sample of states, not events. 
Instantaneous scan sampling can be used' to obtain data from 
a large. number of group members, by observing each in turn. 
Moreover, if the behaviour of all visible group (or subgroup) 
members is sampled within a very short time period, the record 
approaches a simultaneous sample on all individuals. Such 
instantaneous sampling can be referred to as scan sampling. 
This technique of scan sampling was used to: 
1) assess the daily rhythm of the animals as a group and 
2) determine relative activites of the individual animals. 
The method proved ideal for the study of exploratory behaviour, 
as in order to keep sampling time brief, the categories that 
are recorded using this method, should be easily and quickly 
distinguished. For this reason, it is in general more suited 
to studies of non-social behaviour, as was the case in this 
instance, as' it is not possible to observe social interactions, 
such as those which occur within Rough-and-Tumble play, using 
this method. 
Scan sampling of the group as a whole was carried out at 
5-minute intervals over approximately a 12-hour period. 
However, the animals were not observed continuously over the 
12-hour period, but the observation periods were staggered 
over different parts of the day, this covering a 12-hour period 
when all the observation periods were considered together; 
The number and identity of the animals present in the enclo-
sure at each sampling time was recorded on check sheets 
(see Appendix II). The animals were easily recognised and 
sampling was virtually instantaneous, taking only a few 
seconds each time. The-information obtained over a period of 
weeks rendered it possible to determine a daily rhythm for 
the animals as a group and also the relative times that each 
animal spent engaged in exploratory behaviour. 
4.4 Analysis of Daily Rhythm Data 
For Groups 1,2 and 3 a histogram was constructed depicting 
the average number of animals out of the nest per observation, 
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per 3D-minute interval (see Figs. 11,12,13). Different 
numbers of observations were made at different times of the 
day as shown in Figs. 14,15,16 (see Table 3, Section 2.4.2) 
and for this reason allowances were made when determining the 
number of animals out per 3D-minute interval, by dividing by 
the number of observations made. Figures 11,12,13 show that 
more animals tend to appear out of the nest between the 
hours 1500 and 1800, though animals do appear quite often 
during other parts of the day during the 12-hour period 
over which observations were made. However, this pattern 
of daily rhythm was based on the average number of animals 
out per observation, per 3D-minute interval. 
In addition to this method of analysis of the data, for 
Groups 1,2 and 3 a second histogram was constructed (see 
Figs. 17,18,19) which depicts the number of instances when 
all four animals were in the enclosure together, in other-
words, what can be referred to as peak activity periods. A 
peak activity period refers to a time when the activity of 
the group as a whole is at its highest and social interactions 
are most likely to take place. Figures 17,18,19 show that a 
peak activity period occurred for Groups 1,2 and 3 between 
the hours of 1500 and 1900, observations having been made 
for each group at slightly different times of the year (see 
Method Chapter). Data was not collected to assess the daily 
rhythms of Groups 4 and 5 as it was considered that the daily 
rhythm for family groups of polecat/ferrets had been 
sufficiently well established with Groups 1,2 and 3. 
For'Groups 1~2,3,4 and 5' the midpoints of the peak activity 
periods (that is, halfway through the observation period), 
for each day that play was observed, were plotted against 
the dates on which observations were made, (see Figs. 20,21, 
22,23,24). These figures show that over the whole period 
that observations were made, the midpoint of the activity 
periods generally occurred earlier each day from one obser-
vation to the next. The relationship between the midpoint of 
peak activity periods and the date of observation was tested 
using the Pearson correlation coefficient technique for each 
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group' and the results depicted in Table 19. This table shows 
that for Groups 1,4 and 5 the date of observation and midpoint 
of peak activity periods are significantly negatively 
correlated, confirming the relationship implied by the figures. 
Also, for Groups 1,2,3,4 and 5 the number of minutes before 
or after sunset that the midpoint of each peak activity period 
occurred was plotted against the dates on which observations 
were made (see Figs. 25,26,27,28,29). In particular, Figs.26 
and 28 show almost a horizontal straight line relationship . 
between observation date and the time in relation to sunset 
that the midpoint of the activity periods occurred. The 
relationship was ~ested for all groups using the Pearson 
correlation coefficient technique and the results depicted in 
Table 20. The values obtained for;? show that for Group 2 the 
interval between peak activity periods and sunset tends to 
remain constant from one day to the next, that is, peak activity 
periods occurred earlier each day with decreasing day length 
due to sunset taking place earlier. A similar re~ult has been 
found with badgers where activity periods were found to be 
related to sunset (Neal, 1976). However, a constant interval 
between peak activity periods and sunset was not found to 
exist with the other groups, the correlation coefficient 
values obtained being rather. varied, and it would appear that 
other factors, possibly including temperature and prevailing 
weather conditions, are influencing the time at. which peak 
activity periods occur. 
It was also thought relevant to determine whether animals 
which app~ared in the enclosure during the day could be 
assumed to have been out for the whole of a 5-minute interval, 
and not just at the point of observation (scanning interval 
point), and also to determine the duration of the periods 
spent out of the nest. A block histogram was constructed as 
shown (see Fig.30) using data obtained for Group 2. This 
illustrates for example, that the animal, Bug, appeared in 
the enclosure for one sampling interval only, on 19 separate 
occasions, for two concurrent sampling intervals, on 13 
separate occasions etc. The histogram demonstrated a skewed 
distribution of the data. The mean t~me spent out by each 
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Table 19. Relationship between midpoint of peak activity 
periods and date of observation. (Data compared using Pearson' 
correlation coefficient technique) • 
GroUP 1 
Group 2 
Group 3 
Group 4 
GroUP 5 
= 
= 
= 
= 
= 
** 
-0.56 
-0.21 
-0.05 
*** 
-0.82 
*** 
-0.92 
*p <: 0.05 
**p < 0.01 
***p < 0.001 
Fig.25. The number of minutes before or after sunset that the midpoint of the 
activity periods occurred/Date of observation for Group 1. 
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Table 20. Relationship between date 'of observation and time 
interval before or 'after sunset that midpoint 'of 'peak activity 
period occurred. (Data compared using Pearson correlation 
coefficient technique). 
Group 1 
Group 2 
Group 3 
Group 4 
Group 5 
= -0.77 
= -0.17 
= +0.83 
= -0.55 
= -0.81 
*** 
*** 
* 
*** 
*p < 0.05 
**p < 0.01 
***p < 0.001 
Fig. 30 t\istogram depicting appearance of animals (using scan sampling at 5 min. intervals) for'a given' no. of 
consecutive 5 min. intervals 
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animal in minutes is depicted in Table 21 and shows that on 
average, animals tend to appear out of the nest, during the 
day, for periods of about 13 minutes. 
polecat/ferrets are thus shown to appear intermittently during 
daylight hours, with a period of peak acitvity around dusk, 
when the animals within a group appear out of the nest together 
and exhibit exploratory behaviour interspersed with playful 
behaviour. 
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Table 21. Mean time spent out of the nest during the' day by 
each animal in Group 2 (including standard error of means) 
Animal: 
Time 
(mins. ) 
BUG 
+ 13.7-1.63 
BAR SQUARE STRIPE 
. + 
11.23-1.19 
Mean time spent. out on average per animal = '13.21 minutes 
4.5 Results Regarding Time Spent Out of the Nest. 
The following question was asked regarding exploratory 
behaviour carried out during peak activity periods when 
play was observed: 
To wh,at extent do individuals within each group differ 
regarding the time spent out of the nest? 
Figure 31 illustrates the time that each individual animal 
spends out of the nest, the total time having been divided 
into time periods (see Method Chapter for reference to time 
periods). Animals within each group can be seen to differ 
slightly regarding the time spent out, most of them being 
fairly consistent 'over the 'different time periods. That is, 
each animal spends a similar amount of time out from. one time 
\ 
period to the next. The time spent out by individuals was 
examined within each group by comparing the data on a day-by-
day basis using the paired 't' test for small samples (see 
Table 22). Differences between individuals regarding time 
spent out of the nest were found to be significant in only 
two cases, showing that, overall, animals within family 
groups of polecats do not differ significantly concerning the 
time spent out of the nest. 
, 
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Fig.31. The amount of time spent out of the nest by 
"each animal. 
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Table 22. Determination of individual differences regarding 
time spent out of the nest during the observation of play. 
(Data was compared on a day-by-day basis using the paired 
't' test for small samples). 
*p < 0.05 
**p < 0.01 
Group 1 't' values 
Animal: B C D E F G 
A 0.13 0.68 -0.20 1.39 1.42 0.27 
B 0.60 -0.37 1.39 1.44 0.15 
C -1.0 0.81 0.80 -0.47 
D 1.82 1. 91 0.54 
E -0.09 ·-1 .30 
F -1.35 
Group 2 't' values 
Animal: BAR SQUARE STRIPE 
BUG -0;16 0.66 0.46 
'BAR 0.92 0.65 
SQUARE -0.15 
Group 3 't' values 
Animal: STRIPE SPOT FAWN 
BOOTS -0.37 -0.45 -0.53 
STRIPE -0.08 -0.17 
SPOT -0.09 
Table 22 continued 
Group 4 It I values 
Animal: STRIPE SPOT TOT 
DARKlE 0.57 2.06 * 2.75 
STRIPE 1.45 2.23 ** 
SPOT 1.07 
Group 5 It I values 
Animal: SNOWY SAMMY SPOT 
STRIPE 0.43 0.78 0.21 
SNOWY 0.32 
-0.19 
SAMMY 
-0.50 
• 
... 
A sec~nd question was asked regarding exploratory behaviour: 
Do certain individuals remain out of the nest on their own 
during or following the completion of a peak activity period? 
As already mentioned in the Method Chapter, the decision to 
continue observing Groups 4 and 5 after play activity had 
ceased and until no animals remained in the enclosure, was 
taken when it became apparent that the same individuals for 
both Groups 4 and 5 seemed to be staying out well after the 
activity period had ended and the other animals had returned 
to the nest. It was thought of interest to see to what extent 
these individuals tended to explore for longer periods than 
the others and whether or not this characteristic could be 
linked with the general activity of the animal. 
Table 23 shows the total amount of time spent out by each 
animal on its own, either in the middle of a peak activity 
period when the other animals temporaFily returned to the 
nest, or at the end of a peak activity period. The values 
for the extra time spent out by each animal were correlated 
with the total number of play attacks delivered, considering 
both groups together and a, value of 0.85 was obtained fpr the 
Pearson correlation coefficient(j?) which is highly signifi-
cant. The total time spent out by each animal during the 
whole activity period was correlated with the time spent 
out on its own, again considering both groups together, a 
value of 0.90 being obtained forj? , this also being highly 
significant. 
It can be concluded then, that those animals which deliver 
a greater number of play attacks and spend longer out of the 
nest during peak activity periods also spend longer periods 
out on their own during a peak activity period (when the 
other animals have temporarily returned to the nest), or 
following its completion. 
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Table 23. The total amount of time spent out by each animal, 
from Groups 4 and 5, on its own during or following a peak 
activity period. 
Group 4 
Animal: DARKlE STRIPE SPOT TOT 
Time '{min}: 32.88 10 3 6.5 
GroUp 5 
Animal: STRIPE SNOWY SAMMY SPOT 
Time (min): 6.28 1.5 7 10.08 
,: 
5 Rgilit~ 
5.1 Introduction 
Having examined play and exploratory behaviour it was 
thought of interest to determine the agility of animals 
within a group, to see whether agility was in any way related 
to playful behaviour. By demonstrating whether or not those 
animals which played the most were also the most agile, it 
would thus be possible to test the hypothesis that play 
promotes agility. 
Agility of different animals was determined by assessing the 
performance of each animal when presented with a series of 
obstacles over which they had to jump. To this end, various 
agility tests were devised and the animals trained to run 
through them. Training was achieved by using the animal's 
usual food of minced meat as a bait and allowing them to run 
down the obstacle course several times so that they quickly 
became aware of the bait at the end of the course. It was 
hoped that this training procedure, incorporating the use 
of a bait, would have the effect of inducing the animals to 
perform to the best of their ability, rather. than merely 
ambling along as is their characteristic fashion. Figure 32 
illustrates the time taken by all animals in Group 3 ~hen 
undertaking their first ten. runs of an agility test.It also 
demonstrates the rapid ability of the animals to learn the 
test and complete it in a shorter time. 
When the tests were conducted on very young animals, still 
virtually at the crawling stage, no obstacles were used, 
merely a straight run along grass. Training the animals 
presented no problem and they were often seen making use of 
the obstacle run even when no food was present. The aim of 
the tests was to determine whether there were any consistent 
differences between animals regarding the time taken to 
complete the tests, the times being used as a measure of 
agility which could then be compared with the level of play-
fulness exhibited by each animal. It would then be Possible 
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Fig.32. Graph-illustrating the time taken for the animals in Group 3 to perform an obstacle 
test for the first ten trials and demonstrating their learning ability. 
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5.2 Method 
Each group of animals was presented with a sequence of 
different obstacle tests which became progressively more 
difficult, generally in relation to the animals' development. 
That 1s, more complicated tests were carried out as the 
animals matured in all groups except Group 2, where agility 
tests were carried out with mature animals. Each test was 
carried out several times, each animal performing ten runs 
along the obstacle test (recorded as trials) on each day that 
a test was carried out. Table 24 illustrates how the results 
were recorded for each animal per day, for each test. 
Table 25 describes all the'types of agility tests which were 
used, the types and arrangements of obstacles and the number 
of times that each animal carried out each particular test. 
The tests varied in design as attempts were made to test as 
fully as possible the dexterity of the animals by varying 
the complexity of the tests, and to prov1de a comprehensive 
set of data which would not have been obtained by using a 
narrow range of obstacle tests. Figure 33 and plate 14 
illustrate the arrangement of obstacles for a typical 
agility test involving single bricks. 
In every instance the meat bait was placed at the end of the 
obstacle run. With Group 3 tests commenced when the animals 
were 49 days old, a straight run devoid of any obstacles 
being used initially, as the animals were not capable of 
leaping over,bricks at tpis stage. As the animals became 
more mature the agility tests were changed to include 
obstacles. 
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Plate 13 
Two pair-raised polecat/ferrets (juveniles) 
with Digby. 
Plate 14 
Wild polecat in the process of travelling along 
obstacle run used to assess performance regar~ing 
agility. 

Table 24. How results were recorded for different agility 
tests 
Animal A Test 1 Day 1 Trial 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Day 2 . Trial 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Test 2 etc etc 
Test 3 
Test 4 
Animal B Test 1 
Test 2 
Test 3 
Test 4 
etc 
Table 25. The number and different types of agility tests 
which were carried out on each group of animals. 
Test Group No. of No.of Dist.' Ht. of Width Other Features 
no. trials/ obst. apart obst. of 
animal of (cmV~ obst. 
obst. (em) 
(ern) 
1 2 50 6 36.0 15.24 10.16 I· 
2 2 50 6 36.0 Bricks 10.16 
no.1,2, 
3,5: 
C~-
'''t" 15.24: 
no.4,6: 
30.48 
3 2 70 6 36.0 Bricks 10.16 
no.1 ,3, . 
5:15.24: 
no.2,4, 
6:30.48 
4 2 50 3 79.0 30.48 10. ,16 
5 2 5 6 38.0 Bricks 10.16 
no.1,3, 
5:15.24 
nO.2,4, 
6:30.48 
2 5 6 41 .0 
.. 10.16 6 
2 5 6 ' 43.0 II 10.16 7 
2 5 6 . 46.0 II 10.16 8 
9 3 100 0 test comprised a 
straight run 173cm 
long, devOid of 
obstacles 
Table 25 continued 
-
Test Group No. of No.of Dist. Ht. of Width Other Features 
. no. trials/ obst. apart obst. of 
animal of (em) ohst. 
obst. (cm) 
(crn) 
10 3 20 0 test comprised a 
straight run 
173 crn long, 
devoid of 
obstacles 
11 3 50 2 51.0 15.24 10.16 
12 3 40 5 51.0 15.24 10.16 
13 3 80 5 51.0 15.24 '10.16 prior to running 
over the bricks, 
the animals first 
ran through a 
plastic drainpipe 
~. 
310 cm long and 
supported at an 
angle of 45 0 ·to 
the line of bricks 
which constitute 
the main part of 
the obstacle run 
14 4,5 60 4 51.0 15.24 10.16 
15 4,5 30 6 38.0 
15.24 10.16 
16 6 150 straight run 
130 crn long, devoid' 
of obstacles 
17 6 100 5 35.0 15.24 10.16 
Fig.33. Example of a typical arrangement of obstacles for an agility test. 
single brick 
1 Fence 
1 
r 3rm 
10.16 cm 30.5 cm 
<}( ~ 
.. 
fence 
5.3 Results 
The following question was asked regarding agility: 
Are there any significant differences between animals within 
a group regarding the time taken to complete different agility 
tests and if so, to what extent are these differences 
consistent from one 'agility test to the next? 
. 
Figure 34 shows the mean times taken to complete the different 
agility tests by each animal within Groups 2 to 5. To deter-
mine whether or not significant differences existed between 
the individuals within each group~ a two-way analysis of 
variance (the two main factors being animals and days), was 
carried out and the results portrayed in Appendix III. The 
results demonstrated that in virtually every instance,the 
mean time of performance for each animal within each g~oup 
differed significantly from that of the others within the 
same group. 
With regard to consistency of performance from one test to 
the next, a high degree of consistency was found to exist for 
animals within Groups 2,4 and 5 but not for Group 3 (see Figs. 
35,36,37,38). The consistency of performance by each animal 
has been considered in turn for each group, the mean times 
being used to determine the order of performance for each 
animal, that is, the position in which each animal is placed 
within the group regarding the time it takes to complete any 
particular agility test (see Table 26). 
With Group 2 the order of performance was found to be the 
same ,for every test except. Test, 3, when the animal, Bug, was 
seen to perform better than the animal' Bar. Test 3 consisted 
of three single bricks interspersed with three double bricks. 
Bug appeared to be leaping from brick to brick without 
touching the ground in between and it. was thought possible 
that this method of locomotion was enabling him to reach the 
bait more quickly than the other animals. To test this, Bug 
was allowed to carry out Tests 5,6,7 and 8 in order to see 
what effect increasing the distance between the bricks had 
on his speed of performance (see Fig.'39) .His speed was shown 
to be related to the number of times he was able to leap from 
brick to brick on a single test without touching the ground 
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Fig.34. The mean time taken to complete different agility 
tests by each animal within Groups 2,3,4 and 5 
including standard error of means. 
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Table 26. The overall performance of animals within Groups 
2,3,4 and 5 in different agility tests, based on mean times 
taken to complete each test 
1 - 4 . Fastest -. 
slowest animal 
Group 2 Overall performance 
Test no. 1 2 3 4 
1 BAR BUG SQUARE STRIPE 
2 BAR BUG SQUARE STRIPE 
3 BUG BAR SQUARE STRIPE 
4 BAR BUG SQUARE STRIPE 
Overall: BAR BUG SQUARE STRIPE 
"Group 3 Overall performance 
Test no. 1 2 3 4 
9 SPOT FAWN STRIPE BOOTS 
10 SPOT FAWN BOOTS STRIPE 
1 1 BOOTS SPOT FAWN " STRIPE 
12 BOOTS SPOT FAWN STRIPE 
13 STRIPE BOOTS SPOT FAWN 
overall: BOOTS FAWN SPOT " STRIPE 
GrouP 4 " Overall performance 
Test no. 1 2 3 4 
14 DARKlE SPOT STRIPE TOT 
15 DARKlE SPOT. STRIPE TOT 
overall: DARKlE SPOT STRIPE TOT 
Group 5" Overall performance 
Test no. , 2 3 4 
14 SPOT SNOWY STRIPE SAl-iMY 
15 SPOT SNOWY STRIPE SAMMY 
overall: SPOT SNOWY STRIPE SAMMY 
Fig.39. The success achieved by the animal Bug from Group 2 
when jumping over bricks differently spaced, on four separate 
'occasions, where success refers to the mean number of bricks 
jumped without touching the ground in between the bricks. 
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Fig.40:The success cfall four animals from Group 2 when 
jumping 'over bricks 'all spaced at 'intervals of 36 cm. 
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in between, which in turn was related to the distance 
between the bricKs. The time taken to complete the test 
increased with an increase in the distance between the bricks • 
. Therefore, Bug's method of leaping from brick to brick 
appeared to decrease the time he took to complete a test. 
The success of all four animals was examined and compared, 
success being measured in terms of the number of leaps made 
from brick to brick each time the test was completed, agility 
Test 3 being used for this comparison. The results are 
depicted in Fig.40 and Bug shown to be much more successful 
than the other three in terms of the number of successes 
scored, though none of the differences were shown to be 
significant when compared using the paired It' test for small 
samples as shown in Table 27. The .mean times (in seconds) 
taken to complete the test were 2.16, 2.34, 2.28 and '.'56 by 
Bar, Stripe, Square and Bug respectively. The order of 
success ~s' Bug, Bar, Stripe and Square, while the order of 
performance is Bug, Bar, Square and Stripe, where performance 
refers to the time taken to complete the test. It would 
appear then, that for' Test 3, the ability of an animal to 
leap from brick to brick, without touching the ground in 
between, is influencing the time taken to complete the test, 
the two parameters being directly related to one another. 
5.4 Summary 
The study carried out o~ agility demonstrates that significant 
differences exist between individuals within each group 
"regarding the time taken to perform obstacle tests and that 
in Groups 2,4 and 5 the order of performance within each group 
was highly consistent for'each animal. 
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Table 27. Comparison of locomotion patterns of animals 
within Group 2 using paired 'It l test for small samples 
It I values 
Animal: BAR SQUARE STRIPE 
BUG -2.39 -1.50 -1.45 
BAR 1.03 0.99 
SQUARE 0.53 
5.5 The Effect of the Deprivation of Play on Agility 
5.5.1 Introduction and Method 
As mentioned at the beginning of this chapter, relative 
agilities of different animals were obtained and it was 
thought possible that animals which are more agile might be 
better able to cope with life in the wild due to a great~r 
competence when moving through their environment. As one 
possible, though as yet unsubstantiated, fUnction of play is 
practice for adult life (both in terms of prey-catching and 
increased sensory and muscular co-ordination), attempts were 
made to control for play by eliminating completely the 
opportunity for Rough-and-Tumble play to occur. This was 
achieved with a litter of three siblings, two female a~d one 
male, referred tO,as Group 6. 
Much of the literature refers to the undesirable effects of 
. 
total social deprivation. Bearing this in mind, as well as 
the fact that play was the only behaviour I wished to control 
for, the isolate was provided immediately with a companion, 
in this case an adult male, so that social contact with a 
member of the same species was maintained at all times. The 
adult male did in fact attempt to play with his tiny companion, 
but only succeeded in lifting her :completely off the ground 
each time he delivered a neck bite and Rough-and-Tumble play 
was physi~ally impossible, due to the size difference •. He 
soon ceased to attempt to play and the two settled down 
rapidly. Initially, I had intended leaving the pair-raised 
individuals in the company of the mother, but as this would 
have introduced a major variable namely, that of'maternal 
, , 
care, she was removed and replaced by an adult male (see Plate 
13), thus maintaining a strict control,with regard to 
additional companions, for both groups of test animals. 
Agility tests were carried out first on all three siblings, 
while they still remained together, and later, after 
separation into two pair-raised indiViduals and one isolated 
animal. The pair-raised animals alone were given the opportu-
nity to indulge in Rough-and-Tumble play. 'The isolated 
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animal was not however, deprived of the opportunity to play 
on its own as I felt that this would interfere with its 
behaviour generally. 
At the age of 44 days the relative agilities of the polekittens 
were measured using a straight rUn along grass (Test 16). 
Training was effected as with previous agility studies and the 
results recorded. At the age of 50 days, prior to the commen-
cement of play, the larger female was isolated from her 
. siblings. Test 16 was then repeated for a further 80 trials 
per animal and then followed by Test 17 which included 
obstacles as the animals were then better co-ordinated and 
developmentally capable of leaping over bricks. During the 
first 15 days of testing all animals were kept in a relatively 
confined space, i.e. large cages. The pair-raised indi~iduals 
were then transferred to the 7nclosure, where not only would 
play be possible but also running and leapin~,and Test 17 was 
repeated (30 trials per animal). 
Weights were recorded at two stages of the animals' develop-
ment and shown in Table 28. 
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Table 28. Weights of the three siblings on two separate 
occasions (grams.) 
Date Sma ll·f emale Large female Male 
-
27.8.79. 161.7 209.7 218.9 
1.10.79. 200.0 320.0 340.0 
5.5.2 Results 
Having obtained data for Group 6 using different agility 
tests the question was then asked: 
Are there any significant differences between animals within 
the group regarding the time taken to complete different 
agility tests and, if so, to what extent are these diffe~ences 
co~sistent? 
Figure 41 depicts the mean times taken by each animal to 
complete the ~ifferent agility tests. To determine whether 
or not the three animals differed significantly regarding the 
times taken to complete the tests, the data were compared 
using a two-way Analysis of. Variance test, the two main 
factors being animals and days. The results, which are 
displayed in Appendix III,. show that in every instance the 
mean time of performance for each animal differed significantly 
from that of the others within the group. 
Regarding consistency of performance, the order was the same 
for Tests 16(a) and (b) and Test 17(a) (see Table 29), with 
the large female being fastest, followed by the male and then 
the. small female •. These differences were found to be highly 
ranked with weight when compared with the.values obtained for 
weight shown in Table 28. Therefore, the large female, who 
performed the best prior to separation from the other two 
animals, continued to perform the best following separation. 
However, trials carried out following transfer of the pair-
raised individuals to the enclosure (Test 17(h», while the 
isolate remained in a cage, showed the male to be slightly 
faster when performing the agility test than the large female. 
It waS' not possible to conclude from this finding however, 
whether or not the increased freedom for exercise provided 
by the enclosure was influencing agility. If it was having 
such an effect, then it would appear to be the activities of 
running and chasing play partners which were affecting agility 
rather than Rough-and-Tumble play activities themselves, which 
can take place in a more restricted environment such as a 
cage. 
85 
Fig.41. The mean time taken to complete different agilit~ 
tests by each animal within Group 6. 
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Table 29. The overall performance of animals within Group 6 
. 
in different agility 'tests, based on 'mean times, taken to 
perform each test 
Group 6 
Test no. 
16 (a) 
16(b) 
.17 (a) 
17 (b) 
Test 16 (a) · 
· 
Test 16 (b) · 
· 
Test 17 (a) · · 
Test 17(h) : 
1 - 3 : Fastest -
slowest animal 
Overall performance 
1 2 3 
Large female Male Small female 
Large female Male Small female 
Large female Male Small female 
Male Large female Small female 
Test ,16, carried out prior to separation of 
siblings. ' 
Test 16 carried out following separation of 
siblings. 
Test 17 carried out prior to transfer of pair-
raised individuals to enclosure. 
Test 17 carried out following transfer of pair-
raised individuals to enclosure. 
5.5.3 Summary 
As was found with agility tests conducted on previous groups, 
the main factor-influencing agility, i.e., performance in 
agility tests, would appear to be size (taken to be equivalent 
to weight in this instance). These observations suggest then 
that play, or rather the lack of it, does not influence 
. 
agility. However , work was conducted on one litter only and 
confirmation of these results with further litters is necess-
ary before a definite conclusion can be reached regarding the 
value of playas an activity which influences agility. 
From observations made during. this study of agility I would 
suggest that acitivity generally, increases co-ordination 
and leads to better muscle development and an increased 
awareness of the immediate environment which would aid 
avoidance of obstacles. I'also consider that a measure of 
agility obtained for an animal, as in this study, serves to 
indicate to some extent how well able it is to cope with its 
environment, for example, in terms of escape from predators 
when young. 
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5.6 Relationship Between Agility, the Number of Play Attacks 
Delivered and Body ~'leight 
Having found that consistent differences exist between animals 
within certain groups regarding playfulness and agility, the 
possible relationship between agility and body weight, and 
the total number of play attacks delivered and body weight 
was then examined to see if body weight was influencing 
either of~ these parameters. Table 30 gives the values for 
the total number of play attacks delivered, body weight and 
overall performance in agility tests. The overall position 
regarding performance in agility tests was determined from 
the results demonstrating consistency, all animals being 
ranked from 1 to 4 the animal which was the fastest on the 
greatest number of occasions being placed first. Group 3 has 
been omitted as the weight measurements were mislaid and 
Group 1 has been omitted from the agility section as agility 
was not observed with Group 1. 
Figure 42 shows the relationship which exists between the 
total number of play attacks delivered and body weight for 
Groups 1,2,4 and 5. Groups 2 and 4 do not show any particular 
relationship to the other two groups and the results are 
more scattered. However, for Groups 1 and 5 there appears to 
be a positive correlation between the total number of play 
attacks delivered and body weight. This correlation was 
examined and a value obtained for the Pearson correlation 
coefficient of 0.68, which is significant at the 0.01% level. 
Therefore, fpr Groups 1 ?nd 5 the number of play attacks 
delivered by each animal is highly correlated with its body 
weight, the heavier animals delivering a higher number of 
play attacks. 
Table 30 also shows the order of ranking of the total number 
of play attacks against the order of ranking of body weight 
and performance regarding agility. Within each group these 
parameters can be seen to be fairly higly ranked, the overall 
picture suggesting that the heavier animals deliver a greater 
number of play attacks and are also more agile. 
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Table 30. Relationship between total number of play attacks 
delivered by each animal, body weight and overall performance 
in agility tests for:Groups 1,2,4 and 5, Group 1 being omitted 
from the agility tests 
Group 1 
Total no. of Body weight 
play attacks Rank Rank: (grams) 
89 1 2 960 
64 2 1 1060 
37 3 3 920 
23 4 4 700 
22 5 6 670 
22 6 5 680 
14 7 7 600 
Group 2 
Total no. of Body weight . Overall performance 
play attacks : Rank Rank . (grams) in agility tests . 
164 1 2 870. 2 
160 2 1 885 1 
159 3 ·4 785 3 
93 4 3 840 '4 
Group 4 
Total no. of Body weight . Overall performance 
play attacks Rank Rank (grams) in agility tests 
144 1 1 575 1 
97 2 3 555 3 
52 3 2 570 2 
34 4 4 330 4 
Table 30 continued 
Group 5 
Total no. of Body weight Overall performance 
play attacks . Rank Rank . (grams) in agility tests . . 
54 1 1 725 1 
48 2 2 655 3= 
37 3 3 635. 2 
32 4 4 485 3= 
Fig.42. Total no. of play attacks/Body weight. 
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6 IDisCltSsiOl1 
I will now present the overall conclusions which have been 
arrived at on the basis of observations made during this 
study. It must be remembered at this pOint,'that in the 
polecat we have an essentially solitary animal which spends 
only the early part of its life within a group • The social 
structure is thus one whereby the female rears the young 
unaided, devoid of any protection or other contribution 
from the male. It is likely that this is not a problem 
though, as small animals such as the polecat, that rely on 
a nocturnal existence under dense cover, would probably not 
really benefit from a family group structure which included 
the male, the female and young generally being well hidden 
in a concealed nest. 
My observations on polecat/ferrets showed that they indulged 
a great deal in social play during early life, this' mainly , 
taking the form of Rough-and-Tumble play, but that a decrease 
in play occurred at around the age of 16-20 weeks, in, October, 
at a time which corresponds to instances of' maternal aggres 
-sian towards the young. When a decrease in play activity was 
seen to occur, the 9bservation of the animals during peak 
activity periods ceased (see section 2~4.2, Method Chapte~) • 
This decrease in social play was also observed in polecats 
by poole (1966) and has also been found to occur in kittens 
(West~ 1974) and baboons (Nash,1978) prior to break up of the 
litter. 
Individual differences .(in some cases significant) were faund 
to exist between animals within groups regarding the number 
of play attacks and play initiations delivered, the rate of 
play attack and the time spent out of the nest during. the 
observation of play. The number of play initiations and play 
a~tacks delivered by each animal, was foun,d to be fairly 
consistent from one time period to the next. As mentioned in 
the literature review, individual differences have been 
reported to exist within family groups of'many species 
including the wolf (Fox, 1972), the coyote .(Bekoff, , 977b) , 
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the marmot (Sven?sen, 1974) and the goat (Klopfer. and 
Klopfer, 1977). Differences between individuals' included 
the amount of play exhibited, general agility and si2e. 
From my observations I was able to show that certain 
behavioural attributes were related within individuals and 
within groups. The total number of play attacks delivered by 
. 
an animal was shown to be highly correlated with the total 
number of play initiations, showing that those animals who 
showed a high tendency to initiate Rough-and-Tumble play 
encounters also showed a high tendency to perpetuate them. 
The number of play attacks was also found to be highly corr-
elated with the rate of play attacks for each animal and the 
total number of play attacks to be correlated with the mean 
rate of play attack, showing that those animals who delivered 
a high number of play attacks also did so at a higher rate. 
Observations made during this study. show that play is the 
only real form of social interaction. which oc'curs between 
juve~ile polecat/ferrets and that it occurs frequently, 
mainly during peak activity periods, declining as the 
animals approach maturity. I would conclude from the' re'sul ts 
of this· study that play functions in polecat/ferrets: mainly 
as a mechanism for helping to establish and maintain social 
bonds between indivi~uals, during the early phase of their 
lives when they live together as a group •. On the basis of 
results obtained, including those from the play deprivation 
experiments which were carried out, I would suggest that 
in polecat/ferrets play does not serve as practice for later 
life but rather provides the animal with an opportunity to 
improve its co-ordination, increase its muscular skills and 
increase its awareness of its immediate environment. 
The time spent out of the nest. was found to be highly· correl-
ated with the number of play attacks delivered by each animal, 
showing that the longer an animal spent out of the nest, the 
greater the number of play attacks it delivered. In addition, 
the total number of play attacks delivered by each animal was 
found to be highly correlated with the total time spent out 
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of the nest during the observation of play, showing that 
those animals who are the most playful are also ,the most 
active. 
I was thus able to conclude that those' animals which show a 
high tendency to initiate play also show a high tendency to 
perpetuate it, deliver play attacks at a higher rate and 
spend longer out of the nest during peak activity periods 
when play ~as being observed. 
In the chapter on exploratory behaviour it was also shown 
that those same animals who were most active during periods 
of peak activity tended to stay out on their own after the 
peak activity period had essentially ended and the other 
animals had returned to their nest. These findings tend to 
lend support to the idea that some polecat/ferrets are 
consistently more active than others. 
In all groups of animals partner preferences. were displayed 
during play, some of. these preferences being reciprocal. The 
more playful ~nimals tended to play together and this 
appeared to be due mainly to the fact that these animals 
spent longer out of the nest and also tended to deliver a 
greater number of play attacks than the others •. There was 
only a slight indication that perhaps preference for certain 
partners was response-dependent and based on. the outcome of 
previous play initiations, that is, an animal' might be' more 
likely to direct a play. initiation towards an animal ~hat 
reciprocated play on a previous occasion. However, the results 
seemed to show that, on the whole, the animals. were not 
exercising any choice with regard to play partners. Most 
animals then, played.with certain individuals more.than others, 
therefore displaying a preference for play partners, but they 
did not appear, however, to be choosing their partners. 
These findings regarding preference within play agree with 
those of poole and Fish (1975) who found with rats that the 
amount of time spent in play with different littermates 
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differed significantly, that preference was often reciprocal 
and that the more playful rats tend to play toget?er. Gentry 
(1974) also observed, from work on Stellar sea'lions, that 
playful individuals interacted more frequently with one 
another than with other individuals. 
I conclude th~n, from my findings, that polecat/ferrets play 
with certain partners in preference to others, but that this 
behaviour is almost entirely due to relative availablity and 
the level of playfulness of certain individuals, rather than 
being response-dependent. 
A study of solitary play revealed differences between 
individuals regarding the number of incidences displayed, 
but frequency of solitary play was not found to be related 
to social play. 
The study of agility, showed that in all four groups studied 
individuals differed significantly with regard to the time 
.taken to complete obstacle runs. The order of performance 
was also shown to be highly consistent, within three out of 
these four,groups. The reasons for the lack of consistent 
performance within Group 3, which consisted entirely of 
albino ferrets, are not known but have bee~ speculated upon 
in the chapter on agility. Thus, the data demonstrated that 
in Groups 2,4 and 5 some animals were faster than others and 
that these differences were consistent when mea'sured over a 
fairly long period. 
However, it was then found that the same animals. which 
performed well in the agility tests were also the. same ones 
which were the most active and the most play'ful •. Then,. to 
complete the picture, all the mea~ures obtained for the 
different behavioural attributes examined were shown to be 
related to the size (weight) of the animals. In actual fact, 
weights of animals were found to be highly ranked with play-
fulness, in terms of the number of play attacks delivered 
{which in turn was correlated with rate of play attack), the 
time spent out of the nest during peak activity periods and 
performance in agility tests. The heavier animals were shown 
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then to play more, be more active and more -agile.~. 
other workers have also found a correlation to exist between 
the body weight of individual animals and certain behavioural 
attributes, or so'cial ranking, as reported in the literature 
review in the Introductory Chapter. 
As the size/weight of an individual polecat/ferret appears 
to play a rather large part in determining its behavioural 
profile, the factors governing the size of the juveniles will 
now be examined. The major parameter controlling the size/ 
weight of the newborn polecat/ferret is the size of the litter 
into which it is born. My animals produced litters ranging in 
size from two to ten babies, that is, polecat/ferrets p.roduce 
litters which vary considerably in size (see Section 2.3.3, 
Table '1). Also, without exception, individuals born in large 
litters were relatively smaller and slower to develop than 
those born in small litters. In small litters of, for example, 
two or three, physical development was much enhanced and 
certain stages such as opening of the eyes occurred as much 
as 1 week earlier· than usual. 
Other workers have shown that litter. size affects. various 
factors such as milk 'yield per pup. which is related to weight 
gain (Kumareson, Anderson and Turner, 1967), possibly rate of 
development (Elwood and Broom,. 1978) and the degree of 
maternal behaviour displayed. Elwood and Broom, following 
their'work on gerbils, concluded that there seems to be an 
optimum litter size for pup development. Also, Poole (1966) 
studying the aggressive play of polecats, stated that. the 
size and agility of an animal depends on the number in the 
litter from which it comes,' members of litters of two or three 
often being larger and more agile than those of seven or 
eight. 
overall then, the work of .others and the observations made 
during this study point to the fact that an animal born in a 
small litter is better developed physically. than one born in 
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a larger litter and that this might give it a better chance 
of survival in the wild. However, when predator action is 
considered (the adult polecat has no natural enemies other 
than man, but the young can be easily preyed upon), a large 
litter can absorb the effects of predator action more readily 
than can a small litter. But, almost in order to compensate 
for this factor, the individuals in small litters develop at 
a faster rate and are therefore better equipped to take care 
of themselves and are more likely to reach adulthood than 
weaker, less agile members of larger litters. This being the 
case, the effects of predator action and different develop-
mental rates within litters of differing sizes should balance 
out, which will allow the population of the species as a 
whole to remain relatively unaltered over a period of time. 
However, this theory is merely speculative and it is not 
known to what extent litter sizes vary in naturally occurring 
populations of polecats. 
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Appendix I 
Date Time Time spent Animals Expl. Play Play Recipient Recipient R+T play Duration Inte~'st 
in nest out of behav. initiator recipient retreats ignores ensues of R+T lost 
nest play 
(sec) 
," 
Appendix II 
Study No. "Date "Time Weather Animals out: Bug Bar Square Stripe 
_ Appendix III 
Resu1 ts' -of two-way -Analysis of Variance tests app1fed to 
data obtained from agility tests (see Chapter 5) 
GrouP' 2" ,;C 
Test 1 (5 days) 
Source of variation 
, " 
Animals 
Days 
Animals Days 
Within subject 
variation 
Test"2 (5 days) 
Source of variation 
,.,.... . c "1 ~'-"1. ~ , 
Animals 
Days 
~-.: • • ~ < 
Animals' Days 
Within subject 
variation 
, . 
Source of ~ariation 
. 
Animals 
Days 
1-,·' 
AniIna1s Days 
Within subject 
variation 
1 S.S. 
1.481 
0.602 
5.518 
14.942 
, 1 
5.5. 
0.929 
0.328 
4.776 
9.595 
. 1 5.5. 
15.618 
1.541 
10.473 
6.033 
1 S.S. 
: 2 Sum of squares; D.F. 
2 D.F. 
3 
4 
12 
180 
3 
4 
12 
180 
'2 D.F. 
3 
4 
12 
180 
*p < 0.05 .. / 
. 
**p < 0.01 .; 
***p < 0.001 
3 M.S. 
0.494 
0.151 
0.460 
8.301 
3 M.S. 
-
0.310 
8.197 
0.400 
5.331 ' 
3 M.S. 
-
5.206 
0.385 
0.873 
3.352 
*** 5.945 
1. 815 *** 
, *** 5.539' 
*** 5.807 
1.538 
*** 7.467 
155.331 *** 
11.491 *** 
26.040 *** 
Degrees of freedom; 
3M.S~Mean sum of squares; 4F : F ratio 
i 
:~ 
GrouE 2 
Test 4 (5 days) 
Source of variation S.S. D.F. M.S. F 
-
Animals 9.137 3 3.046 97.486 *** 
Days 0.827 4 0.207 *** 6.620 
Animals Days 4.018 12 0.335 ***-10.716 ' 
Within subject 
variation 5.624 180 3.124 
Grou:e. 3 
Test 9 (10 days) 
source of variation 5.5. D. F. M.S. F 
-
- . 
.; ;t 1~ 
Animals 2.449 3 0.816 4.590 *** 
Days 191.160 9 21.240 119.456 *** 
Animals -.Days 34.908 27 1. 293 7.271 *** 
within subject 
variation 64.011 360 0.178 
Test 10 (2 days) 
- . 
source of variation S.S. D.F. M.S. F 
-
.. 
Animals 6.132 3 2.044 *** 19.613 
Days . 4.095 1 4.095 *** 39.300 
Animals Days 3.124 3 1. 041 9.994 *** 
within· subject 
variation 
<# 
7.503 72 0.104 
Test 11 (5 days) i ~ 
,4 
Source of variation 5.5. D.F. M.S. F 
- -
Animals 1.575 3 0.525 8.788*** 
Days . 6.963 4 L 741 29.140 *** 
Animals Days 0.698 12 0.058 0.973 
within subject-
variation 10.752 180 5~974 
'l, 
GrauE 3 [~ '~ ,," f,,' 
Test 12 (4 days) 
~"¥ 
Source of variation S.S. D.F. M.S. F 
-
~ 
Animals 2.808 10-3 3 9.359 10-4 1. 550 " -2 10 
1.523 3 0.508 8.380 *** Days' ~~ '~ .. 
Animals,": Days 3.226 9 0.358 5.915 *** 
Wi thin "subject 
10-2 variation 8.726 144 6.060 
,': ')'\" .- \ 
Test 13 (8 days) 
" 
'l: ~ 
" . 
.,... ~ 
Source of variation s.s. D.F. M.S. 'F 
Animals 169.625 3 56.542 *** 113.297 
Days ,; " 30.355 6 5.060 10.137 *** 
Animals' Days 84.466 18 4.693 9.403 *** 
Within subject 
variation 125.763 252 0.499 
GrouE 5 
Test 14, (6 days) . . 
source of variation s.s. D.F. 
, 
M.S. F 
Animals 4.113 3 1. 371 *** 17.493 
14.256 5 2.851 *** Days 36.377 
Animals Days 4.361 15 0.291 *** 3.709 
Within subject 
7.838 10-2 variation 16.930 216 
Test 15 _ (3 days) . 
Source of variation 5.5. D.F. M.S. F 
Animals 5.911 3 1.970 35.703 *** 
Days 2.733 2 1.366 24.760 *** 
Animals Days 2.635 6 0.439 7.958 *** 
within subject 
variation 5.960 108 0.055 
GrouE 6 
Test 16(a) (7 days) 
source of variation S.S. D.F. M.S. F 
-
Animals 73.521 2 36.760 *** 175.950 
17.004 6 2.834- *** Days 13.565 
Animals Days 20.000 12 1. 667 *** 7.977 
within subject 
variation ~ 39.487 189 0.209 
Test 16(b) (8 days) 
Source of variation s.s. D.F. M.S. F 
-
Animals 3.388 2 1. 694 81.203 *** 
Days 0.982 7 0.143 6.723*** 
Animals Days 1.851 14 0.132 6.337*** 
Within subject 
10-2 variation 4.507 216 2.086 
GrouE 6 
Test 17(a) (7 days) 
" Source of variation s.s. D.F. M.S. F 
-
Animals 16.732 2 8.366 *** 1 "; 119.93 
6.005 6 1.001 *** Days: ":,1 "f,~ " ',' 14.347 
Animals ;'", Days 10.042 12 0.837 *** 11.995 
Within subject 
10- 2 variation., 13.185 189 6.976 
, . 
~\.,., c > 
'Test 17 (b) (3 days) 
'\'t' '1' : 9" ¥i -> 
Source of variation s.s. D.F. M.S. F 
-
... 
Animals 7.462 2 3.731 80.051 *** 
2.172 2 1.086 *** Days 23.297 
. ' ~-~ 
Animals ,Days 0.182 4 0.046 0.975 
Within subject 
variation 3.775 81 0.047 
I :- ~-1 
~ , 
.. 
-- '-
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